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Th» thr«o msior gzvupa of vital ly i i ^ r t o n i organie notiu'al 
prcAmta a » tb* carboltydratas 8»ai l ipida. Ti l l ^965 i t v&s 
roallaad that tb» lipid coo^aititm of tio l O ^ t <»r planl^-saed i s ctK^letoiljr 
lmo«n* Oils and fats rapresant one of tha mi» coH p^ooeoits nattaml lipids* 
fho eoa^ox axsd non-cs^iratallixie nat»7e of tiPi^jreoridos porsaeiit in o i l s 
saA fats was ssaicdly rospoosiblo f«r tho lack of acadasio isterafit in tb«i7 
el^aisical srtSK j^r. In rocent f m m tiKi pfeomsaBal grtmtte of oil-baa^d indostrias 
aiKt tbB realisation of tba iisportaseo of f&ta in mtr i t ion liaim Wm^ tbs 
ctissiirtsT' of oils and fhts at par uith tl»i ohsiaistz^ of o t t ^ plant prodsusts. 
I t has h&m astiaotod tliftt t9> the toni of the prossnt c^ tu iy ttm world 
popcAatioii bo and a mvims or is is will arias for tliui m«& of 
o i l s ia t*© sdibls and oJi-bosed i i ^ s t r i o s* Ccmsacjaezitly |arogra«c« of 
serosnisg uaettltlvatod s«o(l>*oils has bron iziitiatoii in ame^ adva&eod coantrlea 
with a viow to fiudiog cT&p^  of potcjntiftl eoesssorcial valaa* 
Tl^ vwrioty of pro&cta of o i l s and fata i s trade ay»a industrar 
has givoB. r i ss to a ^stsisatio survay of tbs Mdogical and chscaieal 
pr^or t ies of oils* laemasii^ intorost in tho fiiitty' aoid acaSyaia i s bsing 
roaliaad daa to t i » r d o of odssotial fatty acids in hiisiim zaitrition. As ths 
c<x^l«xity of tha ertfwtaral and aotabdlic pattoms of ths poljninsateratad 
acids has been roaliasd, tho nsad tor am^lytieal t«ehQi<iass las bean iacroaaed 
laroportlenatfkll^* the rocttst -ass of t h i o - l e ^ bssA gaa-Ucjaid ohroaaitogniphgr 
in ths asaOysis of li|iMs has rov^led a m^bsr of asaaasaal atruetcina. features 
in ths natural fatty ^ i d s . Xhia has lad the ohseistxy of fat ty aoids to r ^ e -
snst OC0 of the original areas of erfcudsr ths field of satijral products. 
aaad applied rasearcb tm indigenoua M>3La anel fat« 
i0 now eottaid&ted to bd osaaatiftX fbr raising tlia •eonoBsr end for suda^ 
tmmm» of fottritienal standsrdd of the of doveXoping ccisniri*a« 
A oBsTOh ibr'm^ ce«stita«nt9 of sa^d-oils o f f ^ a protaim of micoosslta 
CQsaDsreial asq^iloitation of t to i r cocspononta aeida. Thd snecass of tba 
dovaCLopcont of nait oil-sawl oropa i3 anggesfeod fe^r thm iztorft&sdng muslior of 
mm ^{rpaa of otu^eieai io^ssisadiatad audi mv jpropoiftiaa thet 4ir«» being In 
t i » peocene of diaeovovy. i nmi ti&p aa mccosallil aa the ae^ bwHa woqM sirely 
aehianro tha ot»jaetiv« of t ^ vaamroh iM t l » iiaM of iMigmma a««d fata . 
I t i» lu ifee lighfe nf pejps^i«fctl^ that in raee»t yoara 
tba attmitios of &r$miie cbeneists atid MoolmLsta t»ia faaen direetod to a 
eora fi^r^feaBsatie aittuS}- ot thm mtia'&I i«ta asd t b ^ r em^mnt f a t ^ aeida. 
A cnccaaa^ achi<!V!B4g»t of thia &isi of rasaareb soUva tha probilaa 
of th® of lidiMl^ olle facwd Ijgr tije datraaopiBg 
Risjtfear ?,t wuld gmblo tlso o i ls aaS to eosipato wltli t ^ 
p«trolGtt« apFsi nmX fflr ttea fpairt^s of « not# of ''Olooetoa^ala" 
in t x ^ a and indiaati^* 
f H e O S B T I C A I . 
Gowpetwrnt Factty Acida Of Saad Bat^. 
Darling ttaa bdgiisiiug of ttao presixat oezittixy greatar intexeat 
fbam in a cos's tixsorouj^ of tho eoi^ai i i im of natural fata* 
7ba knowledge of natoral fa ts i s l ^ t a d to the axbdixt thst out 
of the 50^000 loDous apsciea of lii^tsir pXemta 09a3jr about 900 ^iKiioa 
h&mr bean 8tttdUtod£»r their avm^gs eati^aitioo of to t s l fat ty eeMa* 
tkaeixie tha las t decade there bad been a {dMaosssnal adrare^eust in the 
s t^jr of fat ty aeida partieaXarl^r in foar dim^ionst 
i ) k wmhnt of sev oXeficle aeida have heon in ollo« 
ii> lt>«t of the m t a n l £ i t t j aoida have been i^^hesle^d* 
H i ) A inssber of osygfiBated aeida end acida iitth novel chain 
fl(iti0.etaQ hava hem identiliiRt. 
i») Fktty aeid reaetio&a and their at«»«ooheiQiBtxy bvm bom 
tberea^iy staSieii. 
EM^isg ie view a line of vork described in th is thaois, an 
attecfft win be isade here to retriiK briefly the oecorrance of Ihtty acids 
in aeed oila uith esj^thasis on thair eoe^^LoKit^  and diveraitgr* 
7ho davi^ops^ist of xseif and ole^mt ehroraBtographic techni<2n»9 of 
aoparation and apeeti«eeo{dte isethoda of stniotinre de tera ina t j^ of natural 
produete, hwre led to a semmSLtsg of indigioioita oil-bearing plants in ma^ 
parts of the wcKFld, the foirttsoat of fltteh serening progmiae centre i s the 
ScMr^ t^ m aegioiEiil Eeaearoh I^sa tox^^ Pmaria (17,S,A.)» vbue ybUff and 
his ttsaoeiates are ongeged in the anaSyida of Hjpida^* Recent putilica-
tionghavB revealed the oeetirjoncs of a wide variety of leas ihiBilar Aittgr 
- 8 -
•toids tStttiMial a dieiiei!l|sfeie»ii &£ wliio^ wiXX tw) 
given to th is tfotSon* 
tli# ec^itiFlce sftturat^l itsi^s to tlMi of 
naieml mmn temhm' ef earliott iftom i n tlwi 
S6|je«mliii» Besit39« tho sodt eootm littlMMdii 
msSt 0i&9xi», oisMe asek Miarte» C 
(ii->«tedf>e»eiK»io)|, (n-t«tifaii«isiai©ie), arMsMMct 
ani lero AIQO found 
in oatafiO. Hits »a oimr eos^ommt 
Th&stw mii^B ft iUs^iWfsiitel 4iffie9p^® in tii0 isoin of oe«mfTflmo» 
^f setut^tM iiM mid^ to »atiarat fists* ftm oeemw 
t l i ^ tmaatuiratiid uewail^ iHSrl^ iRg im aei^fs of tlid aimi e(mtaat» 
m met j^^smt m m mftjei' 
otthsr b i i ^ F or tm^ Imm In ttiei ocsrioa* 
fteidla irMeh ci^ omr i » laetuml iiuiiii«mii« 
rm^ag i n etiaitt f r m t© eertofi aisS fpoa m® to four 
Aiii^ft tfitli fiir» i^ tA di9ioil3§.o toid^ lam bma 
»osit eomsn aeids are 13«1 
tliai io tmnd in 
8&ti»ratddl o i l s , fho jpsatost pmpGvtim of tmttf l^rm eoe^  edls 
of €i»"eoiifigurfttS<cm foad mtr^ l i ^ e a f t a latbongii fditi" mSAn of 
mm oheift lur* mm aMmtet^ iret ihoso ooiit»insin^ odlt mrbm &m 
1^80 l^ enaad as etipor in « r«w mtiural coM oils* 
Fod^rf^ttietional l^ ong obaiti f&ttf aoMa tliat eeeur mlMteSJt^ 
inelncto nn^ ae^stiaotiiG biji^ x^YnQr^  opooqfr* ictto loid a t m 
acids ^e^ ln i t ig rlnga* 
Tls« f<m«(l ml<i& r^portiid im lit0r«tiir« to roefast. yesra 
ii«4©r ccsroa^fes of m ^ o41« mi b&m mv9l atmetmre* 
fxt^ i»o»isol(ifiaie mmh m elfti^ 
Kirosiiaie (tmm0oeh17»0mie) md Iwa&q i^c (tHMcmt^lB^emie) »cM» law® 
tUm b&m Tht ems^^ss whiet kmm limm in natarsl f s t s 
tif« %homi In tlm bon^ ns^ fisll i»to poeltioti 
mm$ iBm^mfhrn. m ^ o i l h&» feftim fean!! at po^itto aB^ 1 1 • 
Pkmommt'mMm at f'^petrntim mt m i a » aii«<i 
o i i . 
^ a ^ m of isoiK»«tli6m»M sei<i» wltli honM mr^  tiie 
2 
tml ^ ^ith ot id « in 
9 
%im d i l Df uimmMmiM ^mn^Mttm llopldvis aiia hmts Mmmmit^ 
ols-ll^ootiKtoetmoio wMch t»R« m^ I»h»} ehmrv^ prmtmnh^ In stM 
«esM0 vitlai t1»n l^ es&srbon atoaft not kno^ to occur 
iii t t » oi l ©r «B3r iJtent fi58lly. I t tras ea:>l# in that ilsplciiia and 
CKMiorieeri have r^ pcKH^ ad the wcmrmav c£ eni G^^ 
actdi in tb® oi l of Muflrm iiab»li«tii* fisoantJy Korri® ot alf ims! K«rm«i 
e&mi^mJ^ timrt reported t m prasdtse® of tmis«3"ti«s»d«ee»aio mM im t}i» 
oi l skS chittinsiii r©»peotiv«ly» Tlw . 
pteeipitl fat ty ficid (9© • of th§ mmmkSt fl«i©fcioft of Cjr^ljaift Ixa^Mosoaii 
liftt himn ideatifisa. as eia»t1-li«*&»diee»Mie Mid. 
Qtisaturat&cm fmin€ tn eet i oila coe^lacsitd^ 
or iKmeosJtigAta:!* thei prea^meo sHUtil^ imd in tomsp t^ m^at^aratim 
bos also feaan r^oHe^ in oil®. Ifefiag t1m l»»fe , 
im yaara a aaafe®!" of «eisl© tevtef mm nidisly oopar&to;! 
doabl© C-eiKlH- ^ > have a^om aiseovsr^sd i n s s r m l 
ffeffiilisi of plant leiBj^bp, A notatel® ejeampla ©f tMa of acM i s 
A 
^ iedth aiai ooimi^re • %tli in^ i t t^ml ^ &m tenm 
for tti® uim^ dU. om ssc^l^isn® ^ m ^ s ^ m t t t o g 
diettblat boa-la^ Tmi© &11 tfaas-fisca^feri-eal acidly 
mnA twnid-IO^ trsBis-t^-iairatioie miM hnm eXm repoitod & to 
ia asM oi i &t €iill©|fsis Itnearis I r SopMos and CMsholis^* ®nd 
l^ wtlsmn frtoowBU of tfan»*11f ei».»1>eieta?3©i^ 
atfiffinoie aeia fees taeeii r ^ o r t M i » tha tses® b&qA o i l , A t^fj^eaa i s 
tbat iseid, in tfes 
tiiiaatara,ti®f» fa^iwus® et th» 6tli lutat^ad of 9tfe ©©fteu atssi. fteio acidi 
bean diacw^r^ i u musd o i ls • of th© t m l ^ fejmgljRscaaa. PoMttll 
idl^ i n year tei;© mpsift^ tte oeeafToneo of a l l 
oetedeeatrienoie miiS lii tmmthmm atsnmim m&Si t k i tidH ei 
» 
flgrcaaa midLeaile donetdctot pr^svioaalsr mx^ltmlmija (bXI» 
Itotil tfe® y&^v c » % sttia^i * 
euiRjufatod trictRoie li&ttyi-aiestdi© mr» ^mm to mmr in snad ©lis vi®, 
aiiA in^ti^ie imsHS* enl^itimai aoi^t of tMs Imt^ 
hmt diaooveiped aifuj^ Ai3. ®f t tose coiijwgat<sa, aei^s liatm 
an IS-oftrbDn etmiu} i n two of th® luiiatiiretdd mmpim tlio 
^ ^ to othfir tirod i t i a tho 
hftura rapowt^ th^ ocounransd ^f four of thetdo eodi-
JOf&teTi tri^Kioie aeids io so^ o i l s of ff<BS«> f^ant aptixsioti. In s M i t t m to 
th® ifi^isopra®! occui%«»E!<9 of ^^^^l^oetttaeeatxlomic aei4, C»1§ uomaaju^ted 
• 5 • 
eoi^la h a ^ also laden in teoi 
\n III 
mM £caM iti th9 oi ls t f m ^hinuai ' asd Onosssodiiaa oceS(9«Bt«l • 
fGtraenoid rsportisti in tli* meXi^ litoratupe 
eet&imt^rmmM ani {arac!»bS<^ia) 
aeMf ^ i t tHssd ^oOtep'^hxmM bc^ a^ sfehsHOoM isol^s lieeird horn rafeljr 
ftio wQli trown tariri® eisiel ioazile 
aeMs the mS^ aeM® Imoim literatiaf« 
M H toother maiaual mM eontaioiag tiiterpwpifeoa m ^ g r e i ^ 
iisg U ^ t v m m n mM raseatljr «l8eov©r©il 
in f0@tidU& C^i^QdiMd fi^isil^^ti^ mA emmrlmt^^, fm iafiort-
mt Mos^ttotie i s tb® ee^i^aise© mf S^ netfCHU 
c^lopKipeiiold ttM ftalto in tha Bm® eoo^  o i l , OttiKir mms^ L^m of 
osetjri^o oeiis mm acid aeld) and 
rdpdrt^ in Sttreuiia A mOf^empt^t^ ae^tyl'^rd^ 
,) , poeasaalng a U m i m l bend ftaa 
roemitS^ ^ia^cnrarsS im soed oi l of apittoseesia^ (fesily 
S&s^lmm&y e of tmasoiai fatty f ^ mm tm aicida 
1« tfe0 ®®® plant ar© and 
Fetty seidis 0€inteli^i% allcmo teetloB em vei^ tm& iii 
the onily known mtQrall7 oecurine ac^-con^atodi all®i5ie mMB w?® lafeiJlailc 
4 
hmm rmmt l^ ham diocov^jraa in meA oila?^*®' 
«> 6 «• 
Ouygmi&t&i in tmmt yeasr® fMva horn ftoonS mm almnicmt 
iM 963(1 oi ls . fiff3^ m%m&X e^ss^ aeidi ^isccrraradi lya t9f4 f^ ata w s o l t e aeid* 
25 ' ' ' I t mn oharaetarSssKS igr OuKotoB® as ftoreo 
26 Sff 
niMi acMa also l^eis tl^isd 
f 
aeid® can h@ rogepd®^ as deiriTOtives &f Unssl-©!© said IteisRi® 
roepo&ti^^ l a tvlnieli m® df the osnalSi^  preaont dcu^® io ^o^ddise^. 
tim t3O0t teiiiar acMf 
jsnd RiBttiyiBi t^rcwgmeida alX contelii tb® sfcrutetia'd 
-€!iB«CII«(C^)^COeB, to tmmr ©f th® afeova i s ftcl4« 
ConsMemble ©Eiels Ira the of ttoa natur&iay oesepring fei^drosQr 
oa 3(5 
e0M©« A elate of ©acfe aeMe ' ba^  S« years i n 
wfeieh a gemp dC t0 ee^jitgat^ maaaturfltlo®. fhis t^^o 
of aeM mw basn to ^ &t i n sc^a eils^^« 
In aosse both positldmal iimero oeeor In tfet oUL* 
merest to the h^vmiyl c^ ew^ In t t e a bm 
bo«m fmuml to ba of tr»ne*eonfigixrati««;' tho oth^ imaotttratSien const 
oith@f file- tyarss. B^roigr imlMti® aei i 000®© to ij® of tiM^itous oeourm»so« 
l^alisitio mM has bo@» rei^rtodl tfm the o i l of etsiil'oxmd 
TuSloe^lmsSitosi ttm la s^aenea oC S»ti0«5r-o5iQf piOj^tio In ae©© 
^oast oil® • fho o i l 'of ll^ wtto imlpario eontaino 1331 of 
tim uQ^aturfttei fef^tSronsF wMoh has bsen 
ewid^^. RoeaistlsF O^nstcsis ot a l l ^ . t e ^ i^cmftjsiiiafi th® i«s»tto o i l ani 
tlmt in adiaiti«»!t to tha £miltm' mxig!& of saturated ati^  olofi»ie oeidbrit contains 
fivo aoot^loMo andl four eraido, 
Powell at isolstai a mw t^roJQr aoid (halenynolie) imm 
Jioiiehrysuis IsraetOBtu® soeS o i l aa^ ahowod ^  to bs ^-hysSi^ag^trims-tO-oetadoe-
IS^pioic e^id. ims^et th© dH^^roa®- ©eida th® raos^ i^rfeawfe arofeer i s 
QptieslXi' iDOtiirt aeid pra&mt in castor oil* h scselJ. 
'tmmt of aci^ wa» found in tba fetty 
fioi^is ©f tung 
/ 
fhoro m i s & ^ ^ Mturall^ oceuring koto i^tt^ eeii®* ^t 
proBmt iioanie mni^Q aaoisgst 
th® mtajraiia^ ©Gsailisg fiatty seids Ibaidi^ a k©to I t 1© pjmsent l a iapga 
MOtmt ia Bj»B41i«in otlioi^a otl» irrdmeee ©f end 9"lf®to-
trems-S-ioeeaoic acMs im plant fa ts Ms baon reportad • 
(m) 
A group of cfefiraotarla®! i y th® jps^aanca ©f c^ nslo* 
pmite^l i l B f isratcis at tfea of fatty meld chatu, isy® f e i ^ i e tfee sos^ fata 
of and a fet«f ©tfesr ^n&m of tfee ttof^leal feiall;^ Fiasottrfeiaeoao* 
fho woll kno«m ©f tMs clase of optieedly activ® fatt^ ^ i ^ e OT© 
hipmeoii^ic (l1-eyelo:;pOBt8-«ii^!Uiaiiecaisole)# «{lwdte!>op"ie (l3-eyeX©p®at-2i» 
m^/h-'tk^trMmmQic} ©M gwlic (13-cyelO|j0ri1>?»eHt^l-j>*tri<l9c«fioic) eei^s, 
t ^ i i i g t!}@ iftot d^eadd a nm of ojrolie asids po^soesiiig 
a tyelopropmoM and ojrolopropsnoid luairo boon foported in eoad o i l s , 
fno eoids IteQim to oeour naturo aro, stofouaio (Gil^-(Ollg)^-
CH^II^ (Cflg)^ -COOH) <ma usalvalio 
k 
SfcemiHo aoitl i e & m^^v ooisi|><mo«t of Stereuloa iootiaa eoai 
o l l ^ , md wea tfe» f i rst «e i i found i n ooad oils* Kalvalic mid, 
a hossQiloguio of storculic aoM^ vm later ifewnd in the eood o i l of 
ttm co»0Geui7aitc« of ttieGo two cyolopm^sioiit aoido hiivo also roj^ ortod 
^ Ssith mH tmiotkm'tf^, in tba two Malimeeous sood ©ilo, HiDAaeus ajTiaeua 
tmd tmmtora t i l t^s t r io . These two eyeloproi.afioid acids are iini(po ia differing 
i j i ehalui length tgr a aingl® carbon fh»s© autltdr® feaw %h& . 
proboM.0 oemitv@m& ot a |>mm»BabJl|r dHjU'^at&FQi^ie 
ftcid p r a s ^ in maH ^pasiEtitioa i n thaaa 
Exaffiimtion of Storculee foatlde Igr a » i t 1 i and coMotk^ tB^^  haa ^ 
iwealM ttoo e©i«^caiT0rtee of aeeiylenio and acii®. fb® two 
id.nor e<»aponc»it8 aro srboarolic a©id (octfkd«e»^»yn0ie) and lieistiaiee-
Q^ycoic ecid along witti st®reul4e aeM. iSfc^aroiic «ei4 eos^sponde to sfeeroulie 
^di ssalimOlo to ti^adtoot^ymie ael^* 
I» reearit tlso bftsic aia a lerge acala oarwigr of -aMaadl 
oi ls la to ©41 eosfeaii^ag i&ttj asida ©f in^liititslfii iGp)rtaiie®* thaa 
fatty acM present ixk Im^ge pro|»oirtljDn in an o i l eaaii bs esploitod tor ttos. 
9ynth®8i« ©f ttee eosffioridalXy iw^Biftmt t&ttj «teM 4ar4irativ©s lik© eaidoa, 
eastnas, &itriloe# elcotela pteSfslioroftts ecBBpotasJa, riiie possili-
i l i t y of tbo tmmrei^l o^^loitation of tiat«iral fatty acids haa oroat^ ie^^X'sst 
in ttio sty^ of fatty meM r^actiosas. In tha eairr^i^ litoratoro there oret (|uite 
a of of «;ppli,m%im of t'ho fatty acid derivativos 
in a imri<3ty of IMustrlos* 
n 
Prior to the esM^ Sl® 1940aii ^ttislieg m imtural mre 
Haited to tfm study of tho fattj^ mid e ^ o a i t l o n of mtwtO. fata md oils* 
, lh» leek of cofttSeaic iRt»r«ai in tM of ehmisitt^ ©f f&tty eeMs ©ay • 
' ba to tfesir not feaing raMil^r c.s^stalli8al»l# »ftt@rA®l.® md thMr 
cojEplt^ty ii^ jfflr®fs£t in their aferoetwraa* Tfea mglmt tf study In tJio HeiiA 
-Of fatty j^ida ta adroeate mmsmh in this fi^M, In 1^24, 
h© -dtoscrttsM tte 31©M ©f fats aa a ehaffter of ©feiasiartiity 
wMia pre^utifif his aaSrsss t© tfes SsNsi^ ty of Ctiosiittiw 4md la^atif^. 
immg natural p ^ i ^ t s the high^ f&t^ mM laoloeulos era struet* 
waSly tmiqpe in possosaikig & {io»<-folar tigrdrooartm etein whieh tditaiimttis in 
th® Ijiftsdj poliar carboigriie r^oup* I t i s tMe «iii!)a!LeaM«S p-oaiarity whieh eecouata 
for jsai^ ©f ttiair v&lunh%& pro|Mirii®9« fii® praaanes of raatlsyl^® interrupted 
«»isat«r®tl®u fi»!S ©tor®etori«tii® psnta^ii^a in th@ B3ol<Kmle of Mf^er 
ffetty «eid0 teste ©ai© tijem I js^atr ial ly isfjortast. A® fatty ^id© coojititiite 
a\smt 90^ of tlto total tifaiglit ©f a glyc^rM® ©olacal® th@'elieM.6ta?y of fata i e . 
mst^ S^ tt^ e ohos^istiy of tteir cmpmmi, ilatty »aMB» 
Ou?s to tho prosooco ©f lai^aturetlon and earljo^fyl fumtiem tha 
ifetty umiaUy uniierio a l l elasfiteal r©ectSon0 of Ofeeadeti^ . I t 
lias beon pointea <mt tbat tbo a i f l ^ n t ptas^ ges ttia <l9V9lop»^t and progress 
of Org&nio Chc^stfy ar® bstfc^ ©jKOHfliftM % the gmseral parf^lois aohaivod 
^ tfea chsjad^iy of fatty This r^sarfe Sa wall ^stiftcdt I f io 
to find out t\m diff^ont prebi«ima l^ ew ttm to tistsi during 
tJi® omrdo of the ati^ Sy of fatty r^aeti^a. 
f}}o gmvin^ inportemee of i a t t j mt-Ag in taelvtology has st imlatei 
rosaarcli in l^tty aoid o^ddation^ & flold vhieti hmn isost mdtmsAmt;^  
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m far. oxMaticm of fatty e^Ma is^ h& miar tbrsd 
li«Mi<3s dt^ ^DdJIiig Vipm th^ imtur@ ef prcNSucta tems^t (e) 
(b) ^ s ^ d a t l m (e) oxMati"^ de^&antim* fisare q^ite ® £m dxl^Alsing 
KgigTits md BO ere tho products derived l^ ros) tbsir action* ftmm prOtfUCtil} -JCSDTO 
oit^n e»l l0i fatty eeMs «» fsosada&tfea rowckftbla property of baiii^ 
li^li-aaitiiig aitslly nsry^Bllimhle aa e&e^^d t& t l ^ i r mn^&i^gm&t&d 
ea^Q^m* OsisrgmRte^ mMe hm& not tlit of iioii* 
©^gamtad fatty scia®, bsNttmiiio of tli®ir rel j it iw 
rjEtuarel mimm er es^thetieally* Xbas® acid® are now oomMeroiS to its® «s8ontial 
i a & •varS.sty of teiie ©taaiios l a t^e fatty eei4 efesrdolaT'. 
^tdxidfttloii* ehdffiiedl oKM&tJo^ and th^ir rdaetton leocbimiiss end mstfitbolio 
iimietiigdtlona* j^ oMs nre also ^^tra&tim for 0tu<2i0S of 
i^ss^trie en^  o ^ i e a l i imsr iae and etuiies of th# offoet of poaitiem 
type mH uiis^r of lUisetlontl. 0tmp9 on piiysieal aaS otesSesl pf^perties. 
Th& of protluste romltiis^ from the osddlatlon of & 
fiftty ftd^l h&m tha miM toawl^ck in I t s tJ»© opportnidtios 
wMcfiJwsiat ro^ljre that mtt&m «tieaM Is® teiHsn in th©4r pr^vamtiont iao-
l«tlon aa3 in seSLeotiBg criteria of parity. A mrmy of tte M t e r a ^ e rmtmXn 
that tih® reaulte ot^Sned i u «Siff®r<»it t^pa ©f ojei'iat.ion studie© have I M to ttio 
interpNatations vltiah conflietliig m far «9 th« ^Toothmmi^tv^ i« eozieemiod. 
t}i9 studiids oa the eouroo of oo^iflguyrstional cl^ sngds irrvoX'trod in g l ^ o i fosna-
tioiht vitk tho inttrEssKSiato halot^drins end o i^rnnoat tmvo 1mm laedo ti^  & mmber 
of workeara'^®^. Tho oonflBsiott proi^alsat in a«ch atadioa um ths r^siait of dtvor« 
^ t «;^rjisental detti ra|»ortod tgr difforoDt introstigatons frots tliBo to time* 
fli ie waa to It^erprattsiion mtdo m the of not tiiidor0t«^ ooneep-
t t o e of ttia thoorios &f organie roaotione* eoutroyersiol |)robl@me woroi 
( i) l?orffiall,y two dt^dros^aiteario acido mrm otataiBed tp 
l^roayliittos of e is - end tniiio«» fatty eoids. Tfesso l^ <iro3tylftt9d compounds 
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fovmrty iia fits* fflnna r©0r,QCti¥a3^# 9ttt now, 
tM0 nossdmlature i s m longer valid* 
( i i ) Aa tfoe mtiurd ef <midftticm f^setions 
dculsaiG beiui wm sot loown vith tho m% hd ioolatod 
t^rogon e^Mation of fatty miMt The jp-rMaets wara 
r^oytM a^ dterivatt'ros. 
A muster of liad to^ essd® mn e^tm^t to ths 
pfoWimB t^lBt®^. tUd fmmAim m^ tmm^wmM.m of os^^amtm^ fatty 
tlis ^^msete^tx^ of imrersioit in emU^&tigm, 
dlffiHar to i^SiMon immroionf ^aticma intthore h&vQ admieod reaaotis i^r th@ir 
osm |3artteuter iirl«ws luava aeaaatte^ imn mm^etimtsi aado ^ . 
c!tfe®r®« letebla msmget thea® worlsQrs aro la t l^ StatOQ m^ Ctoatoi® i n 
tl}0 fft® pi^tmfiug ^t Smm/m tha raastion ©f fatty 
tituto th@ f ifst i^t«®atie o h ^ o e l ifssrostientloB on t ^ 8t«Mr«®e&«®i0ti^  of 
I 
Jtatt|r m M tmM^ion h^ &^tmH^ agmMttm rssetfono* proposod a riMsifit&on 
ce^ olnc&es th@ oonfipiratioml z^IetixmaMp In the eon^rsioit olT 
oieio mtd 0leldie acids to tli®4r coJTOSSJontittg glycols tls® v-arloue 
alt<!xmate imit@d. His rondti^ tias serif em&iBtm% cmd in pdffeot 
himim^ with ths aee^tsi ttisorios of Maldteii boisS additions. 
I t wao In 1956 tfest QtsnstonB^ *^  m i ^ a t ^ tMt tto« t»*re9 eio* essi tiana* uetuOl^ 
aj^iiodi to oajsres® tJ® eonflgar«tSon of epon^ctola obi^M fee roplftood 
tteo ttJTOs "fhm** m& this iia®9»e3uitura io now wi^loly aeeepto^o 
a pxt^or vopmaesi^Btim of absoMto oonflgjarAt&oii of straight obain 
gljrool ieriie^tlvos of imaatisratod acids* 
i ^ n g t!^ reootim of fatty aei'ls tho esost ii^ piKftctiit 
qfo tteoo 
inv^XiTijsg tljo tiOQf^uration or mi^  ott^ ar Itmctional otfeor than tho %ms!k)&% 
e&thm^l l^anoti^* Eoaetiona of this oietogory such ata c»d4ation» Imlogmiotifm 
m 
ottl ^atMaog»ri®t4on haim im. . thorcm^ly the 
omrni^ isreaant ean«uiT« 
ffe® tfic«4c m th& ©sidtfttion ®f tinsatttiratisiil fiattjr m%4& im b ^ 
e ^ t t ^ ssatnl^ m tlopao tjrpas ef tmetimB^ ej^iddatlQii 
fimm r^aeM^s vafy in etrue* 
ttiral oC th^ weMem eoMd in tmtuml fi&tQ. 
1119 difcjsr^ mylatSjEWi ©f deafel© teii of fficmotto«ftfem*at0di Cat^ aeido 
hmm wcat0 botb Iboa tfo® poinit of vim of thstr otorao-
e l w i ^ x y mid t!i0lr utSliastion f&ttf e»sii lasalysis. I t eaa tio acec^i^iisM 
tlmstt^ t M tiea of ® of s ^ t s e f ha cswafigarattoB (thrao*, 
esythrcf) ®f a ^eetfS© vieSaa®! i s depsrrfsist ttpoa tlie geeearfefi^ iil 
ei»3ffigttriitioia of tte maosteraitod a©M f t o wHacfe. i t i® Aorivia (ciiif 
t f ^ ^ ) and th« to iatrsiy^o tte grewp, fh© h^oasp-
lAtcid l^ r tmia-'e i>13tio« to e c4©r or €i®«aMition t^ a tx«ai9-
crtln l^eiiiio art deaipiatad m "tlsrao" ioon®r@* wteairw© thet of 
oiD^addition to a eiSf or trana- addition to a trans-ot^I^nic ae4<l ®ro mm^ 
m luea^o®. ffeo results fitm tfe® oso of akUltaOliie 
potaaoiua osisiuis tati^Kido or W0t silv^sr b^tsoato-iodlao eossplox 
or mt eeetato-iodino tsm^m, 
or CteO^  i a attiilmtdd t® tfe@ f&mfttion 
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iHtlH^uiti d l ^ z t n ^ afte 06fb&iii(9!3 fcr t b o 
j ^ i ^ l a t i o ) of thd ini@atiirat^ 60M3, lc<it«»->tQdran^  acidd 
usually the primipel products i n jp®natig0mtQ oxMatioti • 
E i c g h m md® A ^ ^ m & t i x s stt id^ m e i o l s i e ondt 
aeMs* Fam*^ anwi Qmagf^ ^ tmm, mtm&M th® la««at%ation t© tt^oC'kdtol 
dtsi'vmtiima of p^^ml i ia ie eciS psifijssliiidie Am&t^ix^ to t^ aiyarg 
m^ B m ^ e t ^ the of k ^ X oidyiation 
in neutinl. fuMluii bes }mn a s e r i ^ te the of eiil^ of tho 
ostdr Hcdcagas Sa tbm intoimddlialio eytiiM «st6r md thwa oxidation of 
Jyn i^tornativa ladthoit aitltou^ lose i m ^ m t l ^ tisdd^ of 
oMftlniag iovc^vdo tl$e of a SHaoot^l^lo l ^ t y 
licid \Ath iodino diXimr ee«tato» Oonetoao md Norfio?^ for tho f i r s t 
tijffie iiQod iodim and silvoi* aeatats trot tioe^ie ooid for tho tssspdros l^atiMi 
of fAt% AOida. tliair i s m irltli s i l ^ aodi-
Hmticm of tha origitmi Woodiwwd'a^ ots- luathoa api^ad to 
empooiids* Xho roaeticHi occur® txi ttio foUot^ng atagees 
H 
C C — iiiiii^  
mm • Ci{(OAe}« 
4> 
Q!(0Ae) * CRX «» 
(I) 
OH (OH) m^ CH 0 m ) 
• 
CH (OAc) » 0H(OH) . 
OH COAo) - m(QM)' 
(II) 
^r^hro 
( m ) 
Sa yidimlU^ iusMovskI tho oKi^ti^m of 
the msftttiratftd eeida with orgcifdte pwaeisis^^*^. tgr tocomj 6f 
p^i^^miida i s t© prdeeoi thnaugh uMeh thm tiiih 
aeid pT'Cigiaifi* to t\m x>if^ eM f&fs P^lrtiSysid 
of tho Z&tt0i' ImdB to th0 intr^r^inj in oonHgiiratioR 
eeear'a (kacing tim i^onine of tht 
U H I I 























fh® uao of fN^rfbinsie eni |>oree«ti6 oeMs e^neoaia that of a l l 
ctt^v ii^gmiQ ptraeiaa Qtr&vf?^ *^^ tjis st^ndor^ie^ th© oeasiitiono 
of the por^ eoM ti^ dpoas l^atioii* HlMiteh eorl&^r tfotk^m IhiloS to i ^ l a t e 
th& dpoxi<!e dtu^ii^ j^ jpo^n porosridi® in cootie mM mStuaoi dao to 
tha fttot timt tlM get rmdity ^^ml^aM in mM mMm tha«i JLiiadiing 
to 
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Simo 6 vieinal aili^F^z^ aetidi (idth the ffiroeptim of tt»oo 
««itli a texTslttal ti^rojQ^) ooiataiRO tm e^smstrie carbon ntmB, tbora aro 
four isosar® or t»o raceaio i^ Uilr-Qras* fhQ two raecissie t^mm, Vta^m-
fo:^ am produeed irm tho et9* and f^ s ^ f ^ ^ a j ^ o U e 
r«iaotieaia* Orc^MoalS^ tfeo tsio racosastoa of QoMa meiy 
b& Fepreamtedi QB foSlowts 
fhrms 
R Oij • (Oig)^ ^ t B • HOOC - ( m y ^ * 
Ttm metml emf^0XP&tim tti® tvo % lO-dtH^^resq^tadoeanoie 
fflciSe ha» ©«BPli«r tesea a proU®® ro<pirlBg aolutto. fMo fc&s been iolvad l y 
tho Inguiiiitsr of or^ande e t e i s t to tha oourod of ro&etime of 
ebeda Iser aeiwaidiaf gmipe eleaa In proidissLty or tor eixait in 
ttB ml^mlo of the dil^rostyleteiS oceqpeiind* Xt baa been illustratfi^ 
ob^rvlRg the Mnetioo of ^ e o l roootion tiuoh ltot»itio«# 
ipantitativo i^cl^ativo eloasrego ori^  fomstlon of o^Xlo borio 6oi<l ct^E^ox* 
I t bets bdcsi roportod ttiat tbo tloreo i m m f io siore roeotiiro ttisD 
thB oiTthro one totiftrda ImA tetra-eeotat®, periodic oeM and boile iicM. This 
I 
4tffemieo In reactivity bao boon attributo^ t© tb© cloea pttfsdMty of tbs two 
tn^^a^xyt gtmjm In tho throo fona tbcn In the o^c^hro fho ectoal 
-eettflgarati<m of th© two dlliy^lros^ aeMe ^ m d#a»icedl fs?«sie t&elr aMlitjr 
t® f©«s urea iidiJuetQ* Tli© lew Belting (95®) tte«© ima ierm & 
in Quawtitfttiw ttm high is^ltii^ 
i© to tMs Ib e^^  on 
%fm ba@it eiiciuliiitloiii i^milt i i n a dil^rosi^ OGBf^ una c ^ s l t e 
ori^nitiiti®!! of %im greuipiittM %h&mi&m wi%h a larger oftisd 
saetios. fM,® pwparfc^ ©f m s ^ m foraatiGia th® a t w ^ i - ^ tliat tfm 
te^ej^l giw^jta til® ©r® ©n tte e ^ s d t a iiMs^oC tija 
iffid tMt tti# tlit®©*l®Ei«w m tl®0 aw® Jtid©* 
m mmmsrn^ 
f tm^ liipoftsiit wMdl^ usad l^r pr^^a t jbm 
Qt ep&s^ mi4s i& (ipiiddatioii of tli0 msmsp&^ism «t>hylmi® mM uith 
orgfflRi© ptsraoiia . 
f I ' ' 
^&pmM$i!tim i « m& <if the c g ^ mmtiQm of 
orgeifsiG eoqpcw^* file orgs i^ pmt&iAn laseS ar t 
eond p^motte fKtids^ fhd r^etieaa tnkdd place to m inert 
fha raooticm tise i s slios^ f i»Ma mm Mgh* ^ m and 
feavo stai!iaaf€i@®d t!i« ©oflditic®® ®f ^aeMatioa ppefem^A 
parafittie noid* fmmq end tismm^ lia^^ imcseessliilXy uatdl p^mompWwilie 
«eld es m oxidant for %}m i^^psnstioa of o p ^ deiilwtiirda of potrosoMnie 
sal f^roaalftiSdie aelda, fhB |»riiici|>ia dmwtiacic Su ^ ^ ^ t i m of mimixxm* 
t « i ®eii® W p«fhmmUt acia, > tfee fieparatlna of boaeoie 
ae^ be mmmnB liy naing m ostor of tlie uisflatMrstot m U witli 
J^arolgrjala of tfe® the groatar atftbility of tH® potsamoflAfefiill© 
acid «wi iwsoliiMlity i n oWorofofts of ^tlialicj «ei<l ftom&A roaotion 
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af« tlKfj advaatftgss of tMe p^mJid m&r peifacotlo ms^  papbaoa©ic aoids* 
f htt tm ^Ibstr aXtofnatii»i tmtm of itie pmj^me^im of epoxy 
eeido ar© tha dslQr^l^log^snatiost of victnhl mA tsrOTuac^ fcojQr 
eoMg. DeT j^riJrochloricetlon of vicinal, cblojrohydroay acids with a baaa resulto i-n 
thft fistedtioda of fovorslon of donfigjuratlon eoiaxfti Sharing tlid 
40 
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also ireisarod iwm v i e i i ^ Ismoae^te^ 
mM ^ tareatediai vith lisvaaraioR olro o«ettr In tht© easa 
I i ^ X S ^ N 
Br OCOCIL 0 H 
fraas 
fho two isdttode of epesidatlim r<K|»ire ttjai "^ qw^  pure 
oi@0t)S« mMa an^lskbi®* ftiie i s tNi oaao id,tla tto oemtring 
aoids* 1!ho of qpos^  fioMa aro low dtoo to draeti« 
eorditiisis A3.t1ie«i|^  ^ neo of lifte 
olton bam i»voattgiitei« l i t t l e attention Ime paiii to the <pant&t&tiv^ 
QS|>^t8 of ^sddte fojroatlcait fhis eonv raion of into tlia OKida 
iG that of 6tt3 I^en9 i ^ e o l i^ia aftf^loiia e b l ^ r o ^ H n Sn&o 
ei^dto* th is of.widde oh oj^xlda ±9 a kmm 
far ^ ptQpmmtim ©f ©poidiia tfe« tefcofisasliat® $tmh « 
ifpd of t m i & f M ^ i o a M tmm preTtondly out IQ^  
i i ^ Hp i^dUi l a i^laeial, aesfeAe ©sidl at jfsr ii^imowordxm of 
gM tl»ii©i>» lO^ai^-ilreKSr^ oetiiiaseaiiole «IK1 tmrnmite 13# 
mM&t tetw r^eijwS'^tes thin Jtwst© for tt® IjattMP-
eoBiTdrts&tm of iaw^tie ^^Ms vlti tbe eis* mi 
asMs. Boesstl^r Jaliafcti^Jfeav^obser^ thssfe vieiual 
^h^r^iJ'W rsadSJI^ p coairmrti®^ l^drssgesi bmafcl® iist® 
®«ti5h a f & f S ^ feh© fitefltred aeMs in !s4gh fcgr 
tdtfe aleolioUe Thit ^fttadte*® s^ijears t© Is© ^ mmesH ter etmmv»im of 
isleiael iefea tfea e©zT©apo»4ing i^sddes* 
A ©f th® liftsrat^j?® istmm of 
Qliiiig@@ imsilmd i f i t t e of sis-treaid-fsitt^ ttsMs to t ^ l r 
pouatiig g^QtM % th© SBt®f®0<lie.t9 hai©lsgr«iia aal qjosftMo® Iwe given r i s s to 
eojao coisaiet of ©pteto. I^jots^^ r t^t ion (SShSKssa ooofigarjsUoii-
ol roljitiimaliipa tijs (lOj-cfeloro^lO 
ftoMs isgr tti0 Ibll^vteg foetiOjitest (1) of 
unsaturotM eeM nitli oi^^^c pisraeMe or oxidation i<dth pe^Btegknato 
rooxXtii i n ei»-&Miti(m, idtfe Ij^ p^oeMx^ rmid ii^ild ^vea ri@o to 
t rans-aMit i^ i iiiS (2) w^r rn im^^tm ta&os j^ ltseo m e^aiiiiig (lOMliiio 
or tsoM medio) and: on restoring tlio ^oxMe r i o ^ oi^ ^hdti 
noids aro <lerivod fro» ohloroligr^s^j^itdario aoitls* 
ttoB 9t«r«oehomi0ti^ of 0Oi48 
srtudiel Ijy King '^^  who proporad ttm ^mmit^m^ md lodto* 
l^snlr^ istotirio acids f ^ oIoi«« olaidio ai»l tlio oonroi^Sifig 
t ^ i m ^ oonfigiirattojiiCI. o V ^ s tn l^o esalsoiil tr«cnBfO!ro»tlii»si of t ^ 
• 19 • 
til® tl3r«<i-ai«l aeMs m& foaod to sai^Jpfc 
53 
poatuiates. With a v i m to o)>taiiiitig Iterther ©siKerSawmtal 
i n m ^ t t tho podtulatM reaotion eob^aa FaiOdQ and 
6 ^atsmtie sttti^ of tlie feurpolialjogemti^ of a SsmilM' jpair of 
aidlo {tfim9-^ y7H)etaa««ei}(s»io) adis* Hooai @t aI?^ oid^ot^ ea thd in^stigatioi i 
to imother pair of acids audi ^eida) 
enS laxmedldic aM obtualxuxt insults in e^rmmsA »ith ttiose of Smorn^ i^ 
E I j ^ ^ end Fastrt^'snA tv>v»ovKeYs. 
tho dfttexisination of otsntottiro of unSBtumtsd f&tt;^  SLixvolvttd 
th@ trii^ltlonal eothods of oacMatiim oloaimip of t}» ooXoMsale at tti^ un^tuzs* 
tod ilnkago aM th« ol^Areot^aetioa of the fLmlm prod^ota oMaineKl diiriiig 
reaetion* Tho positioQa of donlAo b s i ^ aro ufiuaH^ aaaign^i ths 
mturo of the Urajpemto proditeod t^ th& osd^tiiro dkigradatjUKi, In some eaaso 
tho posaibiJlty of i n i t i a l o»l<lftti©B of t l^ nnsataratod eontix»s and ttelr 
acibsa^csnt cleavaga o ^ l i c a t o a tte degradation pirooofiirft v lth tho r a ^ t that 
tinac^viirocal atruee^ira dettonsination i a not poasibio* Althoo^i ths i ^ e & e ^ 
tBOthods of 0tru»stiure datanoin&tlon afo en tha cl&asieal dogradatit!^ 
laethods, the pti^r^eal mothoda aro not so maeh roliahlo than tho e h a ^ a l 
eadurea on which thti^ luro baaod* In rocmt yaare oonsidorahlo 
has hooii iBa«%« i n tho tfaaitlonol. degredatlon pfoeatSyros to ttvoid tlK» poaaihllitgr 
of oh&aining «rrott«(»ia eonelasi^e to tho eocqp l^eatod sMo 3!N»aotiom 
mum^pea j^t}^  tha olassioai swthodo* 
Tho difforant prooodoicos far tho atiuotux^ dotorsiinatim of i»n» 
Sfttwat«<I eclda ait9 tip^n osfldation of tisa doable Issnd with ponaanganatej, 
poraoidoi oiMiatit totri^oxide, eloavago f9aganta, l.e* poriodie ooi^' 
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Tbo esgs^ittesxtel proeotoes for t !^ M m t i f i e a t i ^ 
ot tmgfEenta bava M recsist ^rostrs bean oapplds^aified GW sM fWm TljdS9 
tm tCNSIsil^ss ham brcm^t in tlid p^c^detion SBud tbd mi^mimi/t of degrfr-
ilfttlv^ sifittisde f&r tha d a i s m i m t i ^ of stract^ara oit uiadatesi^ ac i^do. 
to t^pm r«@jetl0n isnolimd i n ike <iegiM£iti<m prcHsectax^ . 
Goimlafca GleawigQ uatac PeHBaaaanatQ 
fim ctamieGil procodare ^B^ m tk0 mfbx^ Sdscribed 
^ BxiH fUMitcti^ was to lasa solM potas^ws lioroasfaaat® tn 
ext&tom or glseicO. fi^etio ecM as an ood^ant for donMo Ixaids. I^nsmipaisto 
eleenm^e i s usually cos^^iest^ ti^  aide z^Msti^s eM Urn rssietioa 
e« a i s ft drastic TMe diffiei0.tF I a re&«»it ^estra Me bessi r^^vet 
Igr t!i0 <liacoTOS7 of vm^sa^m 
vm Hi^Ptoff aM li^eslnoac^ snS iron BaMiOtt^^ S^ve Sdm^ribei m 
if^EQidoas aisS sdM qjoantit^ivd e%9saraeo procoiuerd Dler t l » positi«» 
of double hmSm i n coidtflxa'fitoS fat ty mi4a m& est ore« X^so intf^atigators 
timt tim p^o&t^psns img^^ te consistiiig of a ao3»» 
tioB of i»stap«rlodate and o i ^ eatalTtio ttsosista of potae^te p@muagst»(td 
reacted idth tmsatwatod, eeids i s thd pt&Bem& of aodiiiQ earlxmate as ^dUjOiis: 
V m 
H * mi: l S T - S toT ^ ^ 
« . \ ^ — ^ u — ^ . c f c L ^ - " ^ A X . . _ .ffni 
n 9-10 CHOH lot , ( - 0 0 0 -COCM 
Mttsm^ t«o different reeetieai routes oeeor, tlie md proclucts 
ars nas^.tts^ s i M e<»Aiti<m@ at ere ecaiteiTO to tb^ qpuuKUtativd 
* SI • 
oxidatioB or tlw 5®t0*i8Qdiat® ftMolsyfioe td cm'hea^e aoMs, fh@ overall 
resdtioti %har0fova iai , 
' T!^ 43xueial Isatufs t»i iMs resetion iii tl^at i» tho pH 5^10 
todate i s eqpfitblo rsesnoi^tii^ teen^mate to peraoi^anate. fho linitimg; 
emiiitiORs undler which ths r ^ t i c D sehor^ (pant i tn t i tn^ adharad 
t© ara| t>®3^ratur» baljow' 40% jpSfat^e of rasotion time 24 l^ours* 
eo8|)ei]iid0i wMeh were i^ds^titro oiilng in3dl»t!d.lity im tbo aq[iKnis 
Tmgm% gav@ dfttisfactca^reeuitfi vfeuin tho sadlutn i^i^iint* 
fMs s^hedi oi 4ogr®slstlo» gim^ asor qmii ta t iv® djd^ation of 
in nmJQtisaturatM geida. fjefsiaiigamtii r^umta tmtoh faatcar wit^ 
thiol with aofu»«na00« thara i s a possiltilitjr of ov^tmitie* 
t i m Mitfe 2n ©rder to avtoi^ th i s empliss^ 
tim vm t!:© m9 of t®rtle*y isabai^ X aa & a ^ v ^ t f«r tlwi 
of tbe c^pl ieat i^ of t ^ psriodato pamsneaaato 
to oloiOi ISmloie aM lin^Xc^e aoicl® hinr® b e ^ rmmtls^ r&p&tt^ Igr 
ItiHioeh and doi^a maA P^iaoa '^ . Xha eiialiTSi® of <Si!jQ»io is©not>* 
&8io 86id0 ^ o h «tro produo^ as tfeo roaetion ai^ laffiiatS r^ amlysod 
Di^  QIC oisKl fhC* A mm rmm^ of l t iee l staidly of thd p^mMB^nmto^poriodiftto 
fToeoauro Iter locQting douMo faen^ failed to cosfi ie the ^tsmititativo tmemity 
of elooimee produots f i r s t i r ^ r t o d . t'lodifiestion of ths proeoduro rosoltod 
in tho roeovoi^ of cmt 9OM0 JUthm^h ^ia elmmt&gmphio smJ^sio of tha # 
pzodqots of ttio psiwuiganato^p^lMat^ o3eiia.tion o£ llaoloioi and 
llnolfflBie Bci'is aliowod tha preBerm of isinfiOKp^ etod j jroioBts, tMa i s probabSy 
tbs ole0i30@t pxmeduF& available Ibr tlie loestlon of deubXo ]tmda in 
fat t^ flieids* 
A GOffiRon to a l l Bstlsods yioldiag oeids item eloava^ of 
douib1L» boisda i^aolting from thm furodhietion of dibaiSie oalds 
i^m the atmm h&tmm imhla b&Ma as mH ets ^roxiaol of 
eiolscttXe* The pofiMGi^p&twmffeimtB oxS^isiiott rosulta It) tim dtoQtmtdtioii 
of ssaliszile oaM vMMh i e £rm a iiit»rytt|»ta<l ^oul^e laosiS 
131^  does gkum a ipoiitlt&titni of s»c»et6t6 aeid iMfih kouM reai i t 
an iisternsptf^ fipit«nsi« M ttm Bmm dibaaie acM my t»d obteinaS 
txm b&tli tho proxiinal of t!it0 ^l^euld sn^ t.h@ oarb^ atom the 
intoanaaX double boi^, i t i«i dtjfflettlt to a s a l ^ %im pofli%4®ft of tim ^Usiifele 
b^M t l^ aeMo* f^Ktb^r %tm Ml^sie eoMs iiriding Ik^m cafbona 
tbG intefnedL datibl«> beasts site ^ z'oii^bid imSlmtien of 
tiioeci #tfuet«roe* 
fo mmmm tbis |:3robiQii of st^iotiiro atetot^nation a laimbsr of 
^ I m i ^ e s tiavo oe^X^od in tiKs obariietiHriftatiGn of luiss^ az^ it^ stSl 
f m a t is^xtfsat oxtA mre rolinbl^o toetmi^ i s tbo partial ligirilrogaiiusitioii 
75 
of tbe ^Kii itita If^ra^ne ^^rate % iaolAtioxi am 
tion of tbo stimetaro of tbd fsomethanoio liraotions* tootb^ of tbie 
partifil. {^^ogon&tloit toohni^ in t ^ t ibd p]fobI<ra of aaeigning oi®- ax^ 
oiy^finio esul^ rod m^ bo mMU^ with 
of rSHliiotioii* IMo toiueii^ eg@nt fear doable ^nd ^irst^a ^ e a »ot 
p-^ttoo isMOfisfition or ioitbl® boc^  sMft ^rimg tbo coarse of tbo roaotion 
<mS. tbo of tbo teKLo oooitk*® i n o esuete m i ^ ^ * Partial 
iliietloit of a Siono igoiS ^oMa afttortttotf aiommia i^Mdl^iis fbo isciftl^l 
ostero of t H » cstxtaro ibs^  tlion bo spoeolvod l3gr mpgm^tim tWf foiaxwed tQr 
imel^sis* Itij^mMl andi tb0 ttsu^ta of tpi^titati'TO oxli^tion 
^ posioiato^^p^ozmo^fito tHaeJ^ givtss tbo t^ruKstufo of ori^ ^nedL dicmt^ 
neid ijioXtaaii^ both positional and (pcmetHoeil aasigrasoi^ for tho <lotibIo boni* 
fh® aforesaid dQsmS&tim ssatbod aro ^ox^dPly ai^ioftblo to 
Idtt;^ mid9 bevtBg fow doaUlo bonds b»t i n ease of ooro b igt^ unssitiiratod aoli 
-difCimdLtids eilee i n the rmm(si^ esal^'aio of elos^ei^ llragDSfite anS 
%ha pseohXm of m&reidB&tim eennot fulodt i»it« m t^hedd (ir« 
teaioua «n<l e«ea«>i tei ej^lied to mty ^aall <|uetntlV ot tlio mmtvmt^ aeids* 
A t)0t»t«ir pro&aikm te woirciw} t^ ^tUmXtim of tli^ ie 
ttuit of pQit i^ liydfosei^ation ai»i i * W 
Mks o w t e or organs pszmoMe* tha osd^tivo diegrK^atieii 
of eers^apei^ij^ i s tljaji candei CTit I r p«irioslRt0»|>9rroi!&* 
m mmsplQ tba eh&rmtsrtmtim of 
th0 of p i r i l s d Ati:! Ig^^^gonatlm t^gr eited m follows s 
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C i y (C^)^ (CHg)^  - C -
- as,* 
hlthm^ the Qt stmetafd ^e/tms/lmitim ttio misataratdi 
fatter exsM VU elmmge of ilio dkmblo bm^ W oi^mlysiii i s « GlaonleidL 
i t aUXl mr^r ammmly m ^ for Ideotto of (iteuble I M I In tDa wSmam 
fi0i<Sa» 7tt» of osstmieiatiGn baa bson p@rfeiotod lor e^n^ine ao -^t^ ral 
ri^orfe^ firera t laa to tttae. Batb ^nSroS^io m i r®elaetiva eXoavstgo 
hm9 hmm Moptoi iar the oaomtl^sie of tlb» ^ineataraie^ fatty eoidd* 
elmvagtf of ofKaii4®« glv&B smobasie s©i<i J>os ttm tmmiml 
of tho esoXooiXo aM a diabaJo fipsm tii© md of tho Bsolocttlo* ft»$mtlif» 
olottvago i s used motosiimSfif for th© d®t«2BS3sstiea of %\m tastaineO. of t l » 
noioeulo V tbo nBuS^d-s of tlio g l ^ l o aMol^o ylsioli i a i«K>iatO!i in tlio foi% 
of doslvativo ^ s o pgHitfon elbre^ ato r^apfesy 
In tmm^ yoetra^  tha of tfXfiot^oa sM aldotj^ doa ostors tfo mm& eon^ 
ironiostly oaztlad out ^ QLC^ i silioono fts no^-folor 
Iho 
tifissaoii of osei^lsroio afo not woU udoptod to ttm 
dot@trsl»atioii of tlis Bpming of tlufn i n t o m l tioniiio tsoodl m^ tim Xm&tim of 
tt»iir apoeiflfi g®fiMt«»io ©rnifiguratloa. fo eolvo a i^eli «txixet\fir8l pfoblc^s 
eiioeial of otsoml^el® ^ ^ ^ devolQ^. Fxivott ^ ilokoXl' 
havo dovsii^ pe^ tt:^ tatotliois of l^dmsltia rodnctton t M ois^ ruEK 
l y ^ s fur ttio dotMUmticm of tho of ttaoso adldo wMeb 0x9 likoSy 
to givB onsRoleRi® ri>milti8 ^t tho oirdiiuan^ mmimtim |sn>e<^t?e* ^el i r 
ifi Iraaad ceil tlio partial rod«iotioD of tbo doulsilo tsond of uaimtturatod oeid with 
tss^raiino to cpo smm^ Ibr oeeli doaMo ted iJ^  tho eol^mlo* tbo rosiHt* 
eist ci0-tr6»9 laolatod W 'SU^  tlio OJyC aialyais of ttio ooaeoiio® 
elsicidst® tbo ooi^loto stnHstUJF® witti r t^eet to tlio i»9ltio» ao noU na tbo 
eonflp^fitioa of tbo doubio bonds* IIjo dottats&mtioii of tba gtfwot^r® of isotlyl 
70 
ei«»9*tr«»ii*ll^oetoiaoea*'di«noiito l^^itji&iio foduetlon o»d rotat ive osouo* 
lyoia i » iiJMistfiitod bolo»i 
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CH- - ( C ! ^ ) ^ ^ C ^ H - f S - C . CSHjj)^^ - C - (A) 
0 ri 0 It 
Oa^nolirsifii atfisrally glvm mmU^msB romilto in the 
i9t7u<staf« iet^pesiimtioft of pol^aatxiri^tiKl midBm in 
m QltrsP'miei^ seale an^ cm lie o is^yM im th9 itiMJl^sia of 
ffiistdd fatty aoMo that aro mt raadtS^ anal^soi W ottiiir a^ths^s* TI10 tsdthoil 
t 
of GvemH^^ei i a particulax'V tis^M. tar t ^ dfitdX^dBati^ of tho ^psMstfie 
po6iti<9ii of 6ia and t s ^ s dotibl® i n fhtty aeMft possessing tnrneu^ stvuc* 
tiar0« mcmt dt8V«l«psdr(t of fIX t^ liEd^qtaos Ibr tho ltet lf ioat$o» 
of £t&0mntB of oxMativa oloffvago haa lirougl^ g^rfaetioti mA reiimmB^ of 
dogro^tivi} i»otlio(lii for tho jstrtietux<ai diag^mf of t l^ imsatorato^ fattgr 
Q0M4 
(B) W t ^ W t ^ Y 
Ttemsiom&tim 0f to optmlphMm tha leetiim of 
ttiie^Aiiete or tMLouraa in atpeud Isa^ hem hmm 
top OOSStliilttSm tha 
opimlphMm (^ tb iOf tMrnti^) ard eloao]^ x^latM to esdmm Hi teving & mslphur in tlidir i^loculeo JU^  {^ Laee of ei^gm* 
B n H H 
I I I I 
V 
A imiber of matted® t ) ^ isaon for pr&p«t&tim of 
©ineHc eolj^ta!^ eojsijoaiiis tern tfe^ir epcw^ amloguaa# <iw2 -laffissK^ 
baii^ atioiM ttid f s r a e t t o of epietili^ieloa f r m wiaism. 
or i&tbiooyen&tsd t r & treatment mtli sskSIub audlpMt^* ts ter Kmf i^ f^ obaorvod 
ease s paems&ii^ tt^ ditMm ms ob^^iasdt ^ tts mti&a 
St 
of m m aitMoesrenslo acd^n. mii oouorkor@ 
rofsortod %h» ppeim^titim of opttl»:k> ossMs i a f idrly yloMs W tha 
folXsiiiSng raetlioaioi 
t!e®ftti»®ait Mil^ oliexai of tho ej^ybe tipttMoearliftwate jjrtpaifwi 
£!tm tho <»s>oxM9 the m t i m of p»ta90tim ia@th|/i xanthato. 
(b) Aeticm of tMoo^^^gea on fsett^ aeSdo l^ftrolysis 
of ttioir rofuXtjSo t^ oily irrodiaet nl^oliolio eJllsali. 
tfeo iat t is ' ntetliodl mM m ix a^t&vmmp^ m m oarlior ono* ^ 
storooebesjitttxy of 0|}itMd"eoef«uiias has also boon stuSiod in dotail . 
foitaotion of on of & fe^ty aeid tho titioeyanato-
oon|»xuDd ie Imotm to bo otoroc^jpeeo^ In mt^ro* A oio^oioftnlo thtts 
glvostt eio*%£tMo fat ty ao^* with tho isttforoiotis oeoirrlng in 
vSiag ojboslnf end ting opening of t&« oyeUo eois^ ^o^dlo i t hmn ^ m obovn 
tbat two Inv^mlond in oo»lipr»tion toko plooa in tho formatioR of epithio-
fho ctmmBtm of tbo olofin to i t s tMooy«»sfto dorivati«o i s 
aiiiscfosfiimiQd em imstr&im esoA %h& amsn^ tetk«s plaee (toing tlio p^ieoiss 
Y factum 
ot ring eloffilf^ issdor th t iixfluims* of Al^ eohdMo aUsaili* fha ovwralli fdOttlta 
in th0 fbtinatieg} of mM Ihem a et»<>ole^» 
A vmmt m t^ihed foF t m prep«rat$xm of ^ t M o ^ f ^ r aeM® IjvpoI* 
Cl |t9 
ims t1s9 %wmitinmt epax^ dmim%tm with t^om^a* Kmikmrmd mOMk^ '^^  
havo cttilo a i^s^ei^ ie atoSy of ^ «pi9Ea.i^id« Ttiose autl»»i>a hft^ 
r e p ^ e ^ tfeo of & ms^^ of and t i w s e p i t M ^ f a t t y aoi^a^ 
oiitox^ iM alooltolfi isgr tho iiiio of t M o u i ^ . 
I I 
C 0 «» s « c 
I I 
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'a 
ii ntdX'ooeli^ieftl sttKlir m tho ijiAeroonmesim of i^itMo^ hxSkemti^  
Ctt];3to nnSi t&^rm^ mrnut^ iorivativo* of oa.oiG «t»i eiAidio mM« has boon 
rocdstly xi^ftiKt ^ Boomi and oovoileorsi'^ .^ thoso havo ob9»rvod tbat 
invorslon i n ^mfi^t^tim ftotft m% ttSm plj&eo dwlaog t l ^ oosttMrsIm of im 
&cM to i t s On tho ot}i«r tmni invoroion tie^a plaoo 
^ h m m^ elosing of on «^itMo rii^g* ^ atoro^boaiCQi 
of ttie salpMir oos^ ponnids yosoeMe %\m% of tlioiir ^ ^ onoXoguoo, 
. .Beiighaiat e^t^ wiro tfeo f irot to JNtpovt that tho 
t i m of orgexdc ofalpfhmr S m ^ iiiokol itiaultod ito tbo i^i^ostiint, 
of ^ i im« thm thi@ rdaerbien turn Itotm Igr 
etsverel. otbir i^vostigatciil In tli® ft#l<8 ojt fittty ^jsMe deailp1*arlefttl<m 
GZ hM tieon eaq^loited to a Itmitd^ exitmt* Eeailim^At^ Sohiates^ 
aeii to tbs ftcidl iiffch 
Bsasogr ©iekisa* 
Qfi Qt 
fun Eci mf. % bM fSscM® aM eejierkara^' tMjj^ feda® 
m ^hgin isi tfiSi oC ^tt/ asidf wmmiiig aiiij^Ha? 
^ Hansir flsit tKKia apflied 
to QgnctMstig of Xctng ctoiis imz^i jsnd tirdJif^l^ Hatt^ aeMs frm ths eorreaixafs^* 
Jug ttdea^X e«33!fi0?4R<!S| tls®« m& pr&p&rta^  m 
/ 
- mm c^ 
cij Ksrs^^^^ 
lo i^oBt ydara t to d8an%<lsaflaeti<m r^aetioxi id bdleg dxtQasiveljr 
ugied in ss^ l^a ls as otoSa oxtonder tm both aliphatic and 
Qot^ Aoide* testtlpfaurisAtioi} mn tm emcHed oat & amaliar of rdag^nte end 
%h& miA srieM of tho products d^ K^emi upc« tho typo and tho ecofisSitions 
of tbo T&9sm%* fho s»»st eti^ iaeail^  n i ^ etathod ia tlio r@iaetiv» dosilplmriifitljoa 
with Raney niokol* Pesadtplairieatloii with matt^l ioSido^ eM iodino hao hoea 
roportod tho p ^ o t in th®so ofteod ere oloflim ufhielt retftin tho 
tioa of th» {Mtront ©piseaphidos* MsiMm^ andt l ^ t i t t ham p f ^ s e d tho 









tho f i ra t U90 dt niekoi toride as a ddsua.pteiri8@tion sm&mt ma 
roportod in 1963 «bdn i t ms Saicm^  posotblG to teplm® <ma or tx»th 
atom of a imiiwaptcAe % l^y^gcm* fl»i lalai^ k ciatd^l. raauiting loielsidl 
mlto with aodlsuB borolie^d® i a Ixaieir^di t® bo Sig auA has basa 
to be a disa.9estiV0 t^roemsitiion oatftlyist ii»sr3jf m iietiira f^sm^ liiekcO.. 
Latar bsa rsportod that tlso lj3Leck natorlBl i s « t^ lsEtura of Hi^ jB «»it 
95 ^ 
RoeesitSy m& hetra abotm that niolcol bsrido i8 an ef foe t iw 
r e t a ^ t for <Semi3pl«irieQti@n of ssextsajitimei, ou^Mtlea and sulptoKMoa ia yioMs 
miurSjr eessp^eabl® to Bmmy Mdcol* j^lckol. bcaridio h ^ dignifieont eutvAiitag^ 
o ^ r Bmlmy niokoi m a dosuls^noldfttion First of aU, niokel. borido &m 
be usoft to rosiovo oeloctivsly o i ^ sin^plo adptair a%m of a aoreaptole or to 
r@s!0V8 S0l«etive3^ eKsreajpto^ msA eul|3l)oxid9 group without dieUxoMng 
aOiihono group tMeh mss^  be prodcxnt* BrnmA, oiaeo nlok^ btnrido ia laoro oaaily 
« 30 » 
pxuft^ iH f^ t l » »fiKSo@alt;r ^ ^ A ta^Gim pt&postAtim of DiolH^ l a 
9l.iMmtr«<S. thiJi4f aiek^l h&ti^ iji eoi^etdS^ i s Idas 
r 
tluan Bsm^ In uiekorX toildtt i s m f ^ to ua« and l a 
ms^ mmte thm idt^mili^iavimt^oa idtti ni^kn^. 
m 
f l i i of thia eteefft^ vCH to tumm^ if^lliefiMtt 
th* fk&ai3r»i0 &t tlie tm^mm^ ie^tf mi<3a 0f ei3.% l^io^teiier 
to tlid of mm^me^aSt. Vm te 
^mp&sitim df Dels tli® e t e i e i ^ ^ pTa^mimil mthn^^ usai 
tfrnir are In thair m m ^ end llidstt imtlioic 
ism t»G>t t» i ^ i i e i x ig i i l y ^ aa&lyeiii of el l* 
IfiftaMMty «tii mm isaia ^aeoaat^f^a i n thft 
f iH ^ f liistewi B&M&0 Mvm-^, of t t p i ^ 
S0IB& ens mthods of aniiS^ie teasi ^ipm Mfim?mmo i» ipaipfcitioa emtiieimka, 
fmgsastottoa imim%im euaid oloetf«n t&mmmm tianm|sejit 
i i t ^si^t^e to otenmittil^ va^amum mMs m^tSJkmm^ ^ 
fhm isodwm eotMe of l i f M liiesluGio (a) ttio 
tdOteifBda as^ (t>) t l^ isi^ ttiodo of atnaelort d€ftQ«Bliia.ti(m. 
e<mtf»sfc to olftsfxloie^ m y^uMe^  tlio lestlioift prtiseril;sr based m 
pmtmntm of m emmiamm^B msh 
m iMeti incare&so mmmc^ i is l e<m3Morabajr U s M 
tim jnnitfj^ odl* isi itMs mot^t tho ^anis'l^ ^omtojpmplsr me** 
4ljracitp Iiit3«|>«ii9i*9» audi to ^ t ^ * fNi fdimitB&m mS. 
particularly tho i^fo^Baittiro of tho mthSNl af» aaliilsr fon^osialMo i to 
litllitsr t» tbo ftiildt of fats anA rolatiiro oenepitiinds;' 
(A) Chrcpfttoi 
Ilia devaSopaai^ of clerei^toeirapMfi tc^ cilmiqfiio 
aass^e of ttm tut^ aoldis* Firet aotroljspei % tha ttao of 
pa$iox>» and U^i^^pour pliaao tookii^Kioo vwm thm f^Ml^r a<lapt«A Ibr tim 
mm^ of tho li»r tfeto jpoKimaaatnratoA aoMo* 
^attiiMl iattf tAs^^mmst eti^fttebl® tgm oi le 
of ft isna^r of vor^rim oi «i$Mo 1^00 {s^aieod pgepeftioA a i f^ i r 
fhet^Hstroi ec^^^l^te if^sol^tlcm of tli^ iixtividb^ In ^^si^ytx 
mU emmit bs ^cds^i^sa^lor 
eustl^s of i ^ t S o m t i o n to foU t^naidi to 
tiai!i oi m cmflu of s^koS Hsf^ t^  ftt^Ms t&to t l ^ r r^petosent&tl'^ gitn^s* fineillsr 
e i l i r ^ t o fW or firviiri^phftsd n^aefsptimfor tki&^UiSfwr ehsrmnM&ffmj^) tmtm^ 
fSliHh eoe^lote mipidpsilitoii of i n ^ i v i t e l aoi^a th@ psnepGm of 
eti^  anal^rniii* ^^cta^^s of t M a ^ l M a t i m of eliswa^i^^in^l^ 
teelesd^es ^'m mma^ of eeMs i m pfBamxtti hurnm 
Mmxpl^m eWma^ic^m^ t^ sm ussS i n maJ^aie 
of ffttis t^ £ i to tuo dlff^ ^NHSt (&) tieHig 
dor imti im or ms^im of iitt^f i i a s t ^ of aoid m ^ m anS (b) i^^r^g 
m^im of th» aAaoftmt viitt aWmr iMmte* IS&eeml^ ot^htetk 
oil alantim of tljo (Komiriio Mdltlon em^&mfSB of 
mM O0t^d Q8 & mm9 of of 
^^(ifittttlon or oolyom io t M md^ 
ent l a tfeo oiSooirptiim o t m m t o ^ j ^ * do frlo®^' ftrat doirolfiiiod 
a dslfwrbimt doiwiotisg of la^psr^uitod tilth oil.'vif i^troto wlsli^ 
em bo for «oi»sr«t&o»s of ( i) eio* tiHysji»i«otsoro of ooM 
nsotlgrlL o^ors and (M) f o t ^ ooM estoro ftsoortliiSNS to do^oo of isisalus»tion. 
&& oostrai^ to ooparotlosa s^^  of H^^ aooloto^ no obsMeal 
|3ro«{«Si]^ mid fOUoHing ttio ^lULolo Mtrato eWmss^^eepW^ l«o» 
eod»ro trnvo to bt earrtod out* Sil ioa iepropsiflftM i d t l % oo2juition of oHiwr 
Mtroto eaA arlod at eoloetiv® cNSsoff^ lloa pr^po^iofi 
• with t© tfcn -mi tfe® pi toie 
t j ^ eniaieti tibtcmtepi^lr' hos lemm^ Ismm 
to & vm^ wm^ ttsperftti^ ef is i t^ mM m ^ l m m pp^Umimi^ 
ii^a^ykim^im pti^r id pt® 
mrnm m^ maebiup tsmMmtim &t p}m6 
p a f t i M ^ elrotsito^r^lsr e^fismm &mtMMsi$ pemt^- o£l ani «t«M 
df slhmm^im «lttti«n. of i ^ ^ i l t e Mm^ 
mpme^tm M ^l^tty 
CtmUa ^ 1 3 ^ tMB tieimiqpi Ibr tbe eart^lnglte of ddtofatwi 
esMa iQr p i e r z^ Ksewiil of is^&tioi i ciliiSiiio 
pofnniniiat®*' @xidettoii mi ^^^^^smMm of jyasitpar&liaio mtim 
of eoMs hm ^mm m ^ ^ e ^ ^ ^ m m m mA m ftijaatio to 
pMm for of m ^ ^ m ^ ooMo of 
mmSa oU^* Bdbhmm mm^mm^^^ sms&MMl^ o t n i i ^ i M d t b i 
firoooAtro mftl^' ooMto mw tht emgemi^ 
iftti^ aoM of »m& o£io« 
liitMii tfeo Xaot imt beeaiio 
promiiio&t ao oao of tlio leoit iRst tsost wMoisf l^naa 
of oliriiietogre^^ f&t ieDioisd* I t liaa pwcmA to ^ o s ^ l M l r to 
:fl$l>af«itloii olftoaea of ^m^imAn Mtcth. am oltlaoir iTOlettilo 
or 'too Mijlio. etfi f «ar bo aoM«r«a tlM 
* 34* 
«re flwq^^tsblsf mmkkWi^ in aolDitMtjr and mtf samtl ^iflisumda 
tttfueto^ of oth«r sladler m^ a^sutt lit 
th&ir s^oolittiflii, M Mi^ M jrosssfob fl<@ Ms eod^lK!^ t rngni* 
tim ^ ili» t«eHi)£<pt i s mm 1mm t l ^ ftmS^ni® 
Hiity aeiite m i iSH^ aireMdA mtpmrn^^lm t«eliii(p<i« kmm t ^ en 
a t m l ^ * MtliiKi^ eeii^ ^nands mt^snsi ^ssfeiiras ^fp^^toi Ijr TW em ^laiiaSJ^ 
mt e^ KpooMBf t@e)asM[is@ in lun Dc»e> tlae 
coii icnSjifekm i^pocde e^f^ui^s* fiNi grtm^o of 
t « l i i f i n i » mmtamMm i n posittm 4»f testis 
m isi 
tlil^ can ^ inlo ihfe® 
( i) t ^ f e t!t@ eeonoik BiUim g^l swrvtoe m tli« 
mlM. s t e t t e e s j 
( i i ) purtitiof} tU! whm^ ^UieR g«l m ^ m as e-supps^ 
Ibr tli« i i ^ M 
CMi) s ^ i t i ^ fW ^mm tl»i sdi^ iHb^Bt i « tfitlt a 
Im titft mmns^plmm |»idi!tiiion fl^S t in ef alliea pi^ @ 
i^ragBfitoi with siiXiectna QV l^pte^lio^t ^m hm for 
the i^doSsyUm of u l IpM elaas i t s i n ^ i i l i u a l oospm^^, Haii ie mSi 
fno 
^ed^M tMn of a t l t e @iOL § ^ eilmil^ ia»mE>aii3f thci 
At mam t&s^malMm I f ^ a mOl^im of ailletmt in In oxxler 
smsM t ^ eraiMiig of le^^ars ttsi^ rae^s^m^M t M tl^e ^^hsmsitoi^etes to 
t3» tm of the amiso lus sHleone iSoSiiticm &BA thnt 
t ^ ^ immmA iix6o ttw ndLution wmr ^Otf^r* ^^^ «oiir«tit 
i n oJ^ ottfeegmplisr m or pi^l^ eO^ K) iso 
flflsliM wmmtm$>*pTmm peoftitlm fl^ Q* tl»» 
m fiHIMe mii^ platot witlit s^psieaaii* 
^ i m of to t» 
itfl BimHiGityt i t s ftfilclcacy, i t s a^isiMvlty ensi i t s fei^fe 
W m^ r^en^l^ tha l i^iieti l i t^ of f ££ tmm 
tto tmh^^'^ i t f ^ mm^ m aisal^ieiii aaa 
t ^ * ta^it&ti^ be^ uttsmplsdd !att timift^ acr to limited 
fumit9. SPesrfeif 0 tl^ m^ m ^ Betbo<l of «psiitit&tiati i s 
tW to 8p®fe« mtmust^ ttm «Bt«'«et I© pt^pm^tm 
tnii:^  Its si stsrn^ t^m&s^ te le^oialleis^ l ipM m 
l^i^iH mm& & tiioesr of Inncirstimo I s f ££ tc^tei^pa 
hmi mde^ A Ir ief amieslpito &t tuoit em gkvm ^ismt 
(ft) i l t a s i ^M^sh m tiiQ Msiia af H^M 
(e.g. mUM ttm «st«r8) ©r meljar tosticm^ pwpet ss^no-
atl^irdr^ mBs^mBM^ 
to Ottawa ^iltsitie f iff i of m s a t a m t t o (o.g. m ^ ^ 
tm^ tern e^ltilm^ aeMa)* ste* Iw^t'eailkpljeiiia ft^J hm Am becai m&t t'^ 
tte iwesoncQ of oatwrat«d cosnposjtssta of oil® ©itlnar bofort or 
Mrm't or 
ro9ifr««d»fltaso tuo to oopurato euA oataimt^ miMt fs^tt^l 
oators snA f^ leotK^  of l^t tt oM 11 m't'tm ol^n len^bs* Wmm^ Q oai Shool^  
r«p»xtodt & i i ^ w of piititAoii o'Mmtogmptisr tMn l ^ o r s Isr tMob thfi^ sr 
to dopsr&to tb» erltlee^ pairo of fatt^ ^ eoMs p o ^ I , astorA* f B ^ 
ft 30% i i ^ ^ n a t i o B of a ttith l i tpM |»«r«ffiii m s^tio»af3r 
pbseo sdidiuros of oeotoMtrlJ^ osil ito^tio oei4 ssoMlo 
ie) mMMMs^^jsm 
f t ^ ttiiA Of (iiGb tm a&^im 
^Ts^ m^ laoMnA arsimf^ tlb^ ct ^e^^e^attoi of mxi tlroo itmi^ra 
of t&ttf ftoidn «£Mi f i r s t traj^s^A Ifr Mdanlft*'^, fho tl)iF«» 
isesser in emh m m m l ^ t m aliglitljr fftSt^r t ^ n t ^ immm* IM0 
imm(Miim la tW to ^ ^ e l i t e tmf rens^^luticm df fHty adMs* 
M h ^ . a F th. m of . Mn»«r, 
heljolhfites^ endl Iseto IMt^ aeMe^ and eS^eboIs iielxtg <llrdet 
{»), (BP) t»ri« m s ^ (S) fllliea i A i>lat«e. 
tUa Urst to tiO mum 
iteiltsmwsiiiiajr ftewi®'^ asd teEWfet fiis^ ©ftwk'efe"'®^, Wttii tha h^ &lp 
th is oC vatirtis jgs^siti^'eail 
aeldo ^ifferisig iisi d60im msatcrfftton mrpmrntM* 
K^^tipis&t&i m r^soSst te ef ftiai/i^et «»i«at<i 
sM MmlB&tQ i20i»g (t^Ai) tit filling nltf ^ii&isft^ 
f9 l 0 BgfVm^t «ei4 CIS5t74i1) nMdlt'lHiy 
ImvfmXm alwfsi ssfjaratioa of ei»*itM tiwsi^ijw^w ^t m&mmoi 
K®e©ntly CbalErabs-fly^^® mS^  Vim uticeoesl^ l-M?' i»«e<l ion 
tIM tQT th0 dt9t<iettoa j ^mrngmmt roaetl^ns pt tiaturaX 
««« 
oils* l&xy t r n t x ^ Sa^m lus^ tliie tiJM> 
«ss3cmieal tStirar i m slMiia' @tl 0 pMtrn m giirloi; h ^ t m m p m M m ttaac 
timtm atpeoaa siivtar Mtrats 
Gljamatoeraplggr i s iwilsr i fh^ i t tisei 
In eenlunotici) with otiier ttt(ilmi<|ai9a« Cmplm mlsrlui^s ^t l ipids osc 
tlieir ««» b^ refioltmS g^r * sti^t^M flraoitioaatiim itsliig 
m f f m 
the mH-tm In tM& ( i) «»Sfiof]3l»i(m 
(M) oTf^ation (Ui.) tmwta^T^Siam part it im m9l/tfr (iv) @ft9»li<|iti4 
elmm^i&i^nt^* tlw l i rat thren of tlio jpffinef l^idd « f 
idseilMi absvo $m MOt ain^M If t«e}mlq|a9« 
BMiiotat of em j^^ S^ rndty of i^ teoA fatty osMa of aeodi 
o i la fiaiiw StfUeoity t&t t ^ aimlrst i d ttio i««ilatlisii sg^eratlos of tfa» 
Mb purifie&tioa oteio&l otifclK^a is: virtiMllsf 
jb^saimo a i^Msatioi i of m m rofiiiad an^i^ltiool taetmi^oaa m&h fi« 
OQssliltis^  or ^ ^jritam &m ftereit a eoss^ ose rosoiiiitioa 
of aSJl ecaiposii&ts of a ssdstsora maSHm inraatigatloa* ^thmtgh 
f l ^ i s oi^blo of temtime^im fatter mM editti^ 'oa aeooi^g to laiaetiiratlca!^ 
/ 
oMto liOigfeh l i ^ iBoms^ oimfl#ir^toii loul tj^o of f^ uxstieauta. Mfast 
aaasiiHoattos i s mWm asMo^sd. tho a ^ i i o a t i ^ of QIC l a raeeat 
yrnx's had m m to QI<@ io on^lsHe of p^atont swaltiD^t;^, 
Mgl»>st .fosol^tioii and mmnmst i n tba m m i ^ U of U t t j «oi4 oon^aitlona 
of and fata. 
iHfl i^ jroaro comaSMt imieiia aitioXoa hicvo appaidradl 
on tl)o i ^ o of naa of toetm^a i n tba l o i ^ s i a of H ^ s and t ^ r ecm** 
|)oii»ati» III gas l iq^M o l o o m t o ^ i ^ fatty aoida f m {wrtit&onoa aa t M i r 
swtl^loe^a* f ^ «tfitioiiaiy pbaaa w y bo mm^pili^, ai»»li aa irertoaa isdaeam 
groa^a (w sllieiseo) or polefi mmh ea atj^lcK^iptyooI-aSl^to eoeelmto 
jpolyaatart« flio Intoffrotatii^ of a eo^lex elmmA^^em beeoutoe ssoro oos^l^a-
t«a ttia faata tbat m a m > p t ^ f otationarr pttaio tbo olosor t ^ doaliSlo 
bffinA to tha oidPlKKis^ l groi^^ tlio lettor tfeo lostraa tHa eolsaiii tiMt 
mmSsi&kUA aol^o 3ontir ratootic^ t ^ t t m aoidtf 
ai^ tliet traaa i«a»era ioora aloMtly t ^ eia; hosiafvort ttmao 4iff«rendaa 
ssa£k<i ilb» ttSdHa for ^ m i ^ s i a of i s y ^ ' s t!»» 'meSmB ' 
tmmxini fnftV enMii* In wietfim m Isrlaf t m i m of i^ppHns&iaii 
of (M td fh* amc^l^a o t oSl^ ^ v m with m tHe mxie^iixa, l a 
^ i t t s i ^ M ssloi^tei toiii^ em^m of ttm mxk ^ H m H ^ 
in tma i'imede^ 
(a) temmltoM^^^ 
eoM& me gmeamll^ fsmfm^iid to timir ettl^X est^r > 
aofiv^iimd f V ^ t& QW fimOgr^* Thorn dwimtivos mm sort in^a^iiQ tliaii 
tfm ftm do soffe ^o nob ffodoeo a i ^ ^ t r l o 
fo^is m t ^ Rwt^ hMii liam r«perl«d Smr tfao 
pmpm^e^tm of is ist^ oitora ttie pm^flo of Otg* 
mm lAth attmteMtai^ mW 
staptarlo {icM sicd ion i^hang^, fho oHioieo 
of tJtio s^tliedi ddi^i^e typ^ t t o sss^lo* In oasa of soM mnslttm 
gfmp l i l ^ oposiMo' or Oj^ l^ ^prsi^ sMi prosffint £ei aaa^tm, 
siis ifitti ®T mAim i e tho i s s t M of ** 
C )^ mrni* 
^on-fioliHr plu&oo rnxdh m stUoonso or opiosono pwiooa iotn! 
to mwcHirn mivXaaxmu of i^t^r osttiro m ttto basis of ohaiiitalongth mS^ ii^oo* 
jpoottw of aogrto of tmsatm^&oti^ ^ t^oueir iMoU ojemim^od to aafHsctftgo 
* A 
Igr aborb eotoat of l a I»Vor oOf i f Tositeeo %§m 
i& «0 Ibr M^lisr unaatm^Oil of tfm mB&t/ar&Ud 
ua& fiatttf^M oit«Er« doas m m t ( r i g . l )• flto point « i l l l>» oloareS 1%'oa 
m p^ljirostor this i s mmmm to msm mAm^, thmgh 
Dot eeesj^etoi^t % ^oing l i i ^ oolistm tmt a Ijotwooii 
good t a x a t i o n opocii letiit be Q«»itsioRcairi oosiirnto 





FIG.l GLC OF SHOREA ROBUSTA(SAL) ESTERS ON 
SILICONE COLUMN. (A) CiG" ACIDi (8) Cig-ACIDS AND 
(C ) C20-ACIDS 
,B 
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FIG.2 GLC OF SHOREA ROBUSTA (SAL) ESTERS. THE PEAKS REPRESENT: 
(A) PALMITIC; (B) STEARIC ,(C) OLEIC, (D) LINOLEIC-, (E)ARACHIDIC^ 
AND LINOLENIC- ACIDS 
Xo^ exuSi cm ^ tssulo* SlU'Cieaaaa mtQ m^mtmtlc^^ 
tmspsratw i^oitftlillt ei^ esn ^m^ 4mtw0>sitim 
Mel: t ^ i d l ^ td g i ^ « of jpeai m m ^ t l m ttiaia e^litd* 
V 
ftr, Mimrtflffi M'SBm-
of m^h m i^fcel «r laa^as®-
a i ^ vith ii iMs m eueeSMe or pro^tiSe tte itegton 
of poiiTitr ^ fer uae aif lltpM fltas^a mi^ortal m 
twiek or diiitesieedoiia iHttlj^tK^ glireoi tm&imUt m OlSCB 
m M eos^ imci nmA m ^ I t 
mpm&tm both % (m& sb eSsmt 0m9 
eUsst^ rssdlv^ pei^s Stoip iBt^, mtO, 
1@i4 m^ i^iO i n tm% w wsp^i^Uir 8l«ar&t« 
i e fina^ iimm txit I s uam&U^ sepiri^ei Hsr 
mmmU e g l a ^ t i m * Wmm pmemt, m& i.t i e ratbdr 
Im^ pnq^m^im^ pmM mm^i^iim ^emrs, im msh OBmB, eitbm the dl l i* 
mm i t em^ltGd td diirtaljllt^ InS^tt^M]^ ths pmmtm of m tlta 
stttarigil lo md iN»»ftia Mt!^^ en sU&oomt dW^ r<%»0ter 
wmrnneA fAmao ttC to I f ms^  ' i i piraisoiiit* Ha^ 
mm^ tMe 
tha tl%s vMer eaoi tSMttw ttm pmike* Ikm^ osstsris of i^eO 
he^md, o a j ^ i a l l ^ titm thiom mm im mm31 mmx^Q i s oi^ %im 
eeaoy g i ^ poults tifiooo fixwiis «r« i ^ m ^ M j e to idtli aeottreie^* fInmi 
i s eHm A Xlffiit to WMeh f^m '^eHmto oeii r e S ^ tfithont am&im 
of ttMi fiol^oaflor •^irm t ^ eolom iA tiso Honti^ i^roost^ '^^ * 
M those ifiotomos, r w ^ oiiioono at goaro^ to thooo 
{jlljtior ostoro^ oas^os eati^iietoi^ eatixmtioii* 
- 4 0 -
(d) 
this t«(sbnit|a@ was uaei to q i^ai&titate Maor cmpmsmstB, 
g^erislSy of satsretsd losi 'onsatixratodi dstsrs. ^lase tubs tnire tsado 
cm ulllecm eolurais vitb tt» Gtiglti^ or with ftdJ^ t j^^ x i^sams^d 
Thd basis ima um the 16-earboii ag the rafiiarixyse^ essd to i i i j ^ t a 
BBxisiQ^ ox 
fit & ^ i m mmit iv i ty (etfistimtim e&ttiag at & on m i t mM)m Tb^ 
v i ^ lar§(i p®^ for IS-esrlsoa mtam slmya ^mst off-ettart; as as i t 
to msiF^t tho i^Bi^tivity ms imtrmmA (to ettemation 6t 1 ) , 
g iv i i^ an eif^it is^rmm Sm mmitt^tjm Paaks fbr 20:1p SOtO, 2£s0« 
24^0 6isS even vero ttem eatimted, thsir tinxd poze^xtafss duti^iasdl 
ti^  reiinrdfied to tlist of peSsiHato astiisated ttm tl)® reptlar poS^st^ ^ 
run* f no c a ^ ^iSUmS^ty mm t ^ t tbs ba^elias xe^ tbs elie^^ of 
attOB^Ktioziy itfKdl tm^ to <3rilt ^mm^var^ B ttsmialt^. 
(^ nlxiBSEi ma ba h»M dgad^ &t a tiassd Cimt^iisei)]^ 
thm gradfui^li' rais«S at ai^ z^te (tesi^ es i^ftaa^ 
iiig) deoziiag the of rmu ^ ^ lattor o m l ^ s oaeb to bo oantod 
€t i t s e^ p^ieiQ r^ljatd tms^ mismm aoi a^iPOida fttn^i^ a atxlko o i^mi for tiisr v ^ l e nm. 
i s iiot Oz^ tk@ tmopgmm t t e i s heasm 
tbs pj»ak0 &m msremt aM t}^ teidlyeakig^ a sexlos 
of ztms i s tu&li oasi^r trliesi tho eolmxt i s hoM a t a tmipmissap9p eoaii 
P&k iSozstifieatloo ligr imipoetioB i s elm mom eeztaiiu Uixear mm word 
i28oi tltfoaehout tbd pai^sent wik , and tfeaos i»re Aom, amsmsx^F at 
t«o s t o s ^ (liea&r) tee^mtures. psrticolarl^r bolpSii «dtli ailietmo 
* 4t « 
eolusms wltarti elimilmlm^Ut «^pmtstim» mm 
(f) !Detiictic|a> 
Of %\m tifd jb { f fiOi!^ 
tfm njem bae tba of iidnsiti'tii^y i s ^ i l ^ 
lug t t e l vtaty ssRll fuiifiititios aa,t«fi@l ^f l ld tos ly mi 
10 m%m vtm^ ^mB 3oltit»ii»is e&ii^iae K^ t f l ^ 
or mt^ p&eUm&ml;^ IMrniMm ^ ^^ pmsm^ t l t a i a ws^^ 
^ tmpiatm Vm nm ^f p-® efeipaisaa fm-
lettElag ©f tlM>. Haiaa mi. ©tfe©* ms tijs ^erHm gM. testte 
t® thm mnjimm tMs i&mt ^ «fet-#t taut ^ tfca 
©f l«is«(oii© t® em irasp«et t© tfeft 
«8»srg4ii^  mtwrtjil., iB & IjtM Ibr 
tfeafe ijp i t im w ^ ^ ^ ^ ^Bifiifor® @f fseleettAsar ©f 
t ^ ©SfiffiEg ©St®?* 
thm tMmt eisd null tari^ii thems^ cmntetiidtf (SC) ^ittoetep 
tma ttsdt tM0 tim ptimi^lm i « ttot » t i n 
0l«et?£ee^ ©f a feot wijp® esaooi th® ^mmm&t the m^^tm 
©f tfca ifet^ (or ifffcfe^  opg^ M.© eeipamutl) in sarrmmaiR® pie «fcr»»i!>« 
tM« i s tgr A i^stnet. It mmeU 
ttSt^iigos. I t i s xtiiidi {^ i^ e® ^ttse^ bsie* ll£t9« B^spensas nim 
mja^iSmiVk* unci li^t pt m&m'^ iMm, as ai^eadttS* 
& of js^ lsQirl, @f l ^ t ^ mM^if 
M«aittlSiKitioii at fm^ of mturaX ^g^los i s mxM V ^^ ii^ Niet 
maspmif^n af reidit^ioii timm teith ^ m of mibsiQiiees* ttiis 
I60tbedi of iienfciCteatitisMi I s foed 0 1 % wii«a latfcfeaBbio «r« eViiiUUo* 
117 M A l iei itM ^f setl^^I ato * 
& s^ettm f^r idsntifSisatioKi fottj -agMo ^ OUS &t tba isoiio* 
i^S^omristxa^lSM mSM ols^iis^ t!^ pmrnmssmto mM^ima, B|r,tM.i9 msithe^ ttm 
iitrttetwvs mtm^sa^ o e m u ^ is^o* ^ s<elds em iQitttis^laM* 
•3r6«aid itaitifi«!atii«i hoi^md maUAWiM steesidM^ fiilativa 
mttm%im i i ^ am t^osy umS&ts Tte elMsleedl IfftoctplQ iii^iti* 
l5S«atli»% iJBferoaao-ei ^ tti® i n t ^ o r ©f t» ttmt tenrlxm 
ebain of a mrSm of ece^ieisii^ vhm ths 
Xogsritts! ef tilt ttsiasj Mii9«r» f m s th i t r^ i r jg of 
KSidQ jDKms to S^tO i f |»Xott<Rl in th is vsi^ f 0 m m dt&jmig^ 
tbs K9ciiaoa»d t4ll« l^tf* i l e l M 
mi^tii^r almigkf^ lino iiisfiimt Htm tt^i mst/armtM ^ diesift 
tiat shoua ttiat smpme^^ IMmmp plMs ere ^ m a % esolb i^artiettlar p&i^ mm 
nortM In whieb w m ^ of t^ t^mi t i ^ toin^yeiii^  e i o t ^ 
mid the ^ r o t Ibtmdl i s tho mm* ftate I0s | maS 
n iU f a x on th» Iteo; ao »£3L1 ths isasttes, tlson^ oa t!io 
diffaraisS Hue* 
I t 1® clmst t ! » t for Ibb®!'*?!®® ^owmm Hetty 
o f l t ^ f tM priDcl^lo i»aaX4 tioeM te Moi^i^iiig t ^ 
seitimtM DOMS ^ 1 0 nxid ^ iG t^ Offi^ fusrtelsfls with l^fO md 
anS l^odige tts9 mafttvimtM t^tlp Wt% et^ In eotopsriaioii 
to tfei uM^ttoao aM wsU oloie l i s t . «liil® tbo ^Jyotstor 
rosoXiatioKO ^ a l t S m of n i l t ^ s o mit«p% issd tiauAllS'* 
wmt^^elf in mm^tim9 tlio dop^e^ of fosol^itte of sa^ r ^ i t 
mSi ^tO or eatt SStO mS. tlio o M ^ of ^pmtBsam of .ttio ofitwfttoa iial 
tiM tmeotiif^^oa a i t m d m u m mtS tho p r l i j o ^ o of Itoeor log 
oc»M 
A mm lbn> of tl^ x^Xotiie^ datii 
»eflrboa m teiML^i^ ^ m& vm Craat"'^*^^'* ffeigr 
ea^cuSLAtat^thlii j^ntiiitir Igr plotting log og&iMt^ itio eii^btsr 
of ftt^Bfl Ibr « matim M mteumtad @it@r s t i s is f^s . flit %»g 
Mim dl* e^r w^kmm emj^mmt to tit® mm lo 
imssds m^ ilres l i n t i t s ^QmUm mm^"* em tmA* 
Tliifi etiai^Qtofiatic & subtliaiieQ m & giirm fitationsf^ i^iaat* 
tfi eXili^t]^ altiscrltd ^ impl&itoit of twepmtm^ ilm r a i t 
pp^pdirttoa M^M pb&mr i a tls» eoSu^* 
miM^^ ttiQ tmm etisia lengtli" (iOL) 
td deeerilbA tfed of ^em^m tmlm^m S^a |9r«!Ri«iiir« i s to ut« tuo 
limtaratM e ^ r s as stsffit^ari to ^oaelieiiet tf»» Miia r@0'&smntimg log 
titoi ^(^Mt e^lis^ f!v Isss i i l^ti l&eatims of 
le^metogous 6di|N9iiimtji @eii ^ mn&w urltk MUMP t^^^rat^f^ peegtmmtE^* 
Wim, oiit«r8 of QOida mt^ h&img ^ t t e ® 
w&m fbr oonvc^wiee ^ mitot addition of t m 
or isoro inittetfo assfloa of ditwiaio «oM ostoi^* f m ttao 
^tion of m m load ^iooHjesiyiie tustfegfa, ostors Hlwa mA emioykora^®^ 
tosiBl&si t ^ Olmln Idpgtbs of mwmmth&i^ MiD mtt i^ ostc^ of 
Hiittsr fioMo oeetsr&xig iifi plaat soaiS ileoordtifig to timm m^tm&^i^ b 
a^Mifiodl pooMjig ani oardor ^o^ESSli ^ro or i cure 
litaidi)i8iSoftt of tmiMtism* k eesMaatSaa of t»o i^luoe o^taiiwdl 
iiio of polar losd itQ«H>polfir laioMn^ i a eufftoiont to olRMraxst«rioo mtf^ 
vm appUoa to a of i i t t y mUB drocs 
eoiitalMiig eonjuislo!! uiuistiiratieii or ^ r o i i r * t^h^e^ipmio, 
«i3!l oth9r gro i^ eoifcriMting to tim ocsiai^idty of t l i ^ dtf^otiiro. 
Dieerfeoar^ aeMs mmmt'set^ In d^^fAi^im slti^i^ei of 
tedi oheds^aedtoridad in aiMltf rnmmt* 
i^) ^mrnMa* 
gas "Imm vt^ tM.9 pxtp^m 
ptaseiit m^), Ij^esus^ of vt^ etMSapneat t&m&iA&mG* No 
^f^m^mm^tm emsm m t!i9 Qettmei ttftid WS of psinro ^ira 
aiiigla ftesic m of moimie Ottm isdsi^^d ©infilw 
ar® isd Mtr^esi. tim ioxmt in mpmmim to InSiOt leti!^ is 
Gimtsi:^^" Vkm «itli imieation i s 
hs^ nmi vith tb^rswl eoniuGtivit^ oft«R risd to renErarm 
lor mm a&tt of ^moiU hmt ei^tm^m Mm, timesa of in nitfogm 
imist ttmm^ mw^t&^tvity detcM^n iM m^m 
ia laa i^pei^ ivt* 
fhtt t m tom^msA ssottte^ Ss ^SettHcislmtjyem lardaa are 
tlie ^m &f tm&e^g I i t t 9 i tt» th« mid trSsnguiatloii 
of to gkn^ hft&ilrtfl tmae I m ^ h imr mmmtrnm^ mSi iaoeboaieal 
of poBk mm»» Of ^ mttixig )poiils« loiii 
mtghime tbM is fintaat^t md «»f bas 
slao tmmSt Slemisp* dos^ito itg hem ufidi 
takteg tba pst^K^imss of n^mg B m t hmd pmaiX poSata 
dmiiifig of tinio te^pfnts e&rm &f t l^ ^ a k hm^k^t and mamn^ 
iae«ft of Icsiiefefc \dtii ral^m* taftilaiXaf m m 
m9 0m0miB0^ (Smvliig WBm i i h ^ ttie h&m iiUi& m» S» 
m^mAai Sihero pi i t l^ aoifemtad irsre tineoaatorofi, Isaif tteieMsaHe^ 
tiim» li&m otunrlQd mit aii^ tim oaleoimtoS Oflttble^* a^tutl pnaHiUd, 
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t«iplieat« wmm of 9mm Dstor stsstura mre §axtA ie(3ividbaa3, "v 
Aifmidag to tiitldto z 
(i) 
M ^ l s i s ^nS Mi^ienit} fOfessll is^seriiiattoi W ^mtvo^ 
l ^ t s m ^ ^ n l m x ^ tfe^i nand^ai^ lx&atiiiS pe^o^^s i^mB of tlmsd 
aoifis^^^t UAm i t i s a ^ dtoaatrfttsil tfe&t m ^ h tfen 
i^lsMn-lm^h. 'msA mrnet i^mMm. ixiiavmm^, tlis r^ooff^tts of 'bhoas faaterfala 
Bst^ eKUhgKt thersal eossAueiiviiir igrsittanK wmi less tliim <i3^eetod» 
I t batf emsm ^ss^^ mi^isflml e^Tr^^im. 
fiROtors m tmt oHiif iel i^ to thd e^ie^sis of 
s^afeism'm s^-es^las i t i s tiaiai to ti^o m ^ n m oais 
iatiii^toi Dstty eoMf gwadRtlljr as uaity mi& correet oth»r 
r«eordM p ^ o n ^ f s t uttti mW&imm^ to tstosreta* For tla^ jpres^sit mrk^ 
palisitatd h&n ^sos m a mtt 0tan«terdi|, flOI tiio 
W itma vwm a0dmt 16tC est&t. Of emsrm, m omtr i o easiiwl 
aineo a U ftotoro (@F) «r« otily rolativo* tie<l 10t0 b«en tttlesa 
tho mdtsr sta&iisrit tho otiior CfS ifoild ii31 tm^ filtored eooordlin^* 
Two ro««!tt etai^eo tJtjr Pm aad d® 
wisr® m m pc&^xt^ §mm tts«ri»al eoe^ctiin* 
usodl aa iit prwiont tRsfk* m tho OF^  amec^ Nlod 
l5f t h ^ anl swutfispoletiBg fSPOo I t , 0FS ir«r» d^Sueo^ jRar tlj» pi?mmt 
Ester INMUI & CF dlQdliieeil 
HtO 0,951 0.95 
t4«l- - «» 
UtO I.OC© laOO 
tesi irt 1.04 
let© 1.059 no5© 1.05 
ISsI 1.0i 
lat^ t . t4 t 1.14 
tSiJ - 1.24 
T.096 
SOst • 1.139 1.14 
^ t O - m 1.15 
- m a 
24t0 1.2C 
* 1.25 
Mleffli^ g {^fi&ca worsa e^araii^letea Stm tb© <sil«ar parsllaittffls! 
Ijoroaogicai^  ©itljar aatorat^ &r msamm, 
tlm TOJtBi^ p^oefe'inr® was «ft fteHowas 
I - l^jmlts tern sHieme maS ^ I f o s ^ QW i?tta» wert cou^arad 
for gross Sfe pmtic® ©©a® tar® IBssswd* 
I I * I f laqplifl®! ^ be@i carpieS ©at, the pst^partian of the 
hijpSiffiF C^sO ftbsfe) wer© erJiCalfitea idtfe t© 
the |Msrc«nta^ of t6j0 fyoE tfeo ps>ly©3t»r vm oad rrnowSMm 
I I I - fls® |j@rc8»tage«, ftw tlws ran, of 18t3 ai^ t^ dlotf 
t^ Tte ctoiT^cti^n i^etars tf^ srkad for ^efe oster mai^ l i^Iied 
t e t to 'Mans rocccrdei, a»a tfee eomds i f^veeote^s ipot doi8l« 
V. flM»a9 eovroeittd poifeeofcofsa m m tolaUod aia^ tlM l igom hmi^A 
to ft tfiMi ifoigM p«re«iitafla «» «8t«in9» 
VX, % ef i imOati^^ tbe^ mve emmto to 
pefeentftgd ss mMSi mA tha^o isoiAr p<m<Ma^ ao acMf• 
mu^* 
tilS tbs sfeHf^sehessiAal tfdm 
for dotili2.e iit an m s a t t t r a ^ eije^eniiil wb^  pmmmlb a d i f 
IsmUM tfliAR <M%2|r m H meeimte of of® flm b90t pxmatiiim 
at pmtmti ia t o a es^l l lai^ eolHEsi ul ih a noii^soidetivo pliaio to 
dotoinJuo m fav ao fosailia^ tti« d^^tm of otMi^ XcKxIty of tt^i a i e ^ e , F«Mr 
t«>8oe»00| t r s ^ i aoswra bavo grestfix' «@toxict4on tliso t bm eorrostjpmailAe 
Soparatioa of positionfl^l leemm mS of uoiaatitm* 
t s i fiOiSe roqftiiiw & ss^^er Of t ^ s i t i e a l ^latos than io ^emr&iiSf 
elvmi lor paoified ool»s9ia e m r m ^ i n &mmim ixao. ot ^ a n l LiobfloM 
ai^ ooHoitcora^^^^ iiavo eoc^soaaliaiy uiwd oa|»i3Llefy ocOams to mpea^tim 
of immspo of isiaatiumtoa t ^ t y aeiie* Qmig mA Bhattr^® ^ ^ ^ 
also meA ei^Haisr ooliaeii l^r tho aeparatioti of ipoaitioitfil immrm of G^^ 
twimmixi aeMts* 
0ariiig %tm laot doeado t ^ uao of TJUS imd liaa favoalod 
tho oecufTOfioo of a emfbor of fa t ty aoMa witli ttn^aual atmetniNia ^mA l a 
ioe«l o i l and fata* thd of altoratioa i a otfoe'^uro dioriiiS 
aealysia feaa a peoii&m iMoli lias attraotc^ a t tos t to i of o i u O ^ in 
r m m t ymm* ^ o q^ostion i a offeon ralaoi iHistlior polj^oasatitimted fa t ty 
aeida i^ fA) or o t l i^ mmxdtiv oyoSjapropaaold and tQrdrojQr atsida 
oooM smrvivo tlio oonditieita osrioting In a Oii^  ooSjuri* f ^ i t i a ot tiara 
rofportM tliat oonjvptod trionolo l ^ t y aold oators imdargo ei@«>tra»a ieoiaor* 
ioat i i^ and m a a ^ a t e d Isssf&rmssf fa t ty aetd ostora ara do%Qrdfatod 
dating enalsriKlfi* Aefitsda.tic»i pfovidsi HttXo protaetixm* 
hem imo&$ tgr vm of SIX5, that tUm m^fi^l of 
mm tm^fmisi itMy mSM am eUt^m^ Waning m£ Alt^m^t 
^tofmti^ Sa etfuet««*de of smm wmaital ei^^a oeeors 
tluxifig aeM idmtSl^ is^ i t sews ttiat ssoGt of tiMi mst^Hmm 
fs^^S^ss^tifs^ fattir survtva tto eemiitjlDnfi of 'oii^  
fbo uhsm Ks^tioisea <s«»B]paio«tio»o lk«<ni ln&m 
O0l.imdl iq^laSl sKidifloaticais of tli9 tKnal pfoeete^n* 
to «itil QW i9 mw a inal i i i^ toetelqpo fof tha 
of in meA oil^t (S^mi^o ofc a l J ^ eM UO^&m 
mrnx^fsfi^ &hom tbat duUii^ noM trero 
mstoS l i s s S ^ ffisM piak odrvoa to s^lasto %hm 
iiosatitf of SiOMa In tim e ^ i g ^ l . tiiX or oi^ro* smet^^mg 
WOo 
to Coxfiell;iie tmS-Sbmm^ /^Hsm oat m oljcohoX 
oftror ^tixm oxMo at 'ioinl.toi i n tDo i<sm&tim of 
A 
eisfelQrl ooted<B@iyie»»to iiiiS fienaioe«wato l a iddit im to l^li^dtoatiimiil^^ and 
m t l ^ &M mtadmmmt0 i n ^a/SMtim to 
l^i^ 'iyoBbiavttl&to* flMi titrtdeH ebaim ^f&g&^m'i^iM pxt^teets uadof ttieoo 
ofHAditione io to tho of teltli ot tj|fi>o of 
oMUsal ti*oatimt or dioximtidetijeA of ^ ismaiial afil^e to 01^ 
aniilydlo hsm iMNHHt fV|)OFt@d to mrnt^sm peoWjm of i n 0tfuctQS« 
of tineftttiretoS aoMs jpossoasing i»»t@ai^  istxiietii»i* 
A ffitrw of th« fatt^f aoM ooi^oait&eci of a M olio toiaoftod 
i n reoMit s^arci swooals tMt oxsnioaioea lopiso to^sies i^ng tf$o 
lilcntit^ of mUe* MmtitU&tUm rnmiffm i n «»0 lalsoifate«y ofNo 
diflfiireo tiith ttioao fgtm ^ l ^ r ioBomtoty* This tia^ ^m ^ o to tho 
^fHotsltioa mxttm^mNA in the intoTpretetion of UC data. vaSnm or 
ttdlatinno t l i»0 mm m indieeii^m of ^ f u e t a m ratttsr tlum a 
pfoef of attK^tuzHs. Aeo&t$img to Wntmn bb^ BtHm*'^^ i^&aUfiiiststim i^miM 
indt t^ isaio m th» bstsija of CE0 data fhsm mxthmi e o n ^ o r that 
otKdsi ioBgfih aiii imialKtr of aenbl® ted® em ^ 4&t&mimd Igr <tatB» Imt 
tluit positioiid of thft d<3ttbio liei^ mm tmt dtft&mimdXsmol^^* A 
d&geiriptim of md tmth^r mSMUm ^stgrnietHon mttmda I t ^ eSyrnai^  
tiaeiii 
(B) ^l^fPff^ffg^r^^ylMi 
«i30 of Gfeetfoi^i^le ssatlseids l a tli@ l e e ^ l a of ocks^  
hes hem In tfm aii^tettuxs detefdnatiem of ttis fat ty aeMs 
thoir {|uu»ntitatitr# Affion^ tl® apootroscNSj^ toohsi<|a9s tlia 
nm of IE IbM bean m m vsraatllo btrt^  HIH find tsaea eq^ t ra hssps tmeos 
used lissitied easss* 
(1) 
ottsorwstlmi W Moor®^^ t e 1937 t t e t s^tli(j^on»i4fitorfii|»todi 
ioable bosld i l l poliiaiiseturaiad fatt^ aeiSs p s x t U i ^ oos i^ig&taS tipm 
ptidHmg sftpcaiiH^&fcieiKtj^  T^mm tlin vt^ iat t]^ vm of tO.tm'VioIot spmtmj^aaito^ 
sietosy i n tlie aimlsr©!© of a i l s tad ^Ate* tta@ emSugeili^ ^ pol^m^ £&tt^ 
oeMs m m fimnA to bet of oiieb gtmtmp ^ntoreat* i^lnee eoa^ugatoci 
dcttt&o ionaa aluaoi^  tiltitiviolot dt a eisdeolio wovo l^igtli t^r^aus isQttQr» 
Icno doitlilo notf i t ma &6em fotmi that nnieaf osf i r te^ 
tmditima rt^rnxSmibHo oxtimtioa eooffleiant omM tie acsigiKXt ttia varicKia 
ieoQOiletMi aoMs at tbo mvQ of eaxleafis absoxftioii. tn 
pi^oilart Ibr oatteatleg tha esomett of tha satoratod mA omo^f tUfA 
tviotbssioie eoMo um of alkaH ia^sofiaatioei sM ^ ^ t x ^ ^ t m s ^ r U 
vstliod* mtfo t ^ 1180 of tlia oxbiaaction ooofflsiont Ibr t!ss l^itrl<iiiai 
fafety mM mA tfea wmhstr of tha stiiiltiro^ a pi^o^iro traus devolojaod 
^ 50 * 
dttesnieliig th» lURd mtsmmeijB ie^t^ miM isM v^MaeUSi^ ^ 
and ofttun^odi fields l^ r diff^reiMSft* la I9i44» ^bo ootliGMl tMd mAmAeA Bdadi* 
and Kfss^MH^^^ t o ttm <paBtitati(i» of es^MiSonde Siix»» th» 
of ioosaeilaa^i^ inuring nith a ms^r oi fiKi(totii| tMs tasIM la an iH^irteal 
oaa ema thd f « 0 ^ t s are on luseuee^ iaaiiit9iiiis$ei» of ttio atandaAsod 
f}m i ^ l i e a t i en of Gfpoolr^ i lis t i n om^ii is of 
soed i m tmm oatfily d i i ^ o S on ttio folloiii!^ Mnotit 
(a) %h» priiK»i|ia.o m t of cOlcaai isomftfiostioii teohai^e i t t!i« 
of oi^oas, tsts'si^sss ma& himsmm& ifis tholr eon^itip^tod 
isoe^Tft* tisforo tlio edvoul of QXJS, tim oal^ eatiisod masXMUM Sm 
tlui fii^iiai'OMffit of f>o3^itfi8aturat0d fiitl^ ositla (UFA). 
(b) MiseXi in&em^m%im md uXtra^olM mm m geoi %ms(t 
of wlistbsir AmWM Iwnid era taeltitoS or iB9t%i«»o in tomif i t^ . fMa hm 
hdlpoS in roatioo meSiS'&is of oiia to aaeorl>tt£ii ths pmtmm or 
s t e l e s of 
\ 
ilthooi^ tba U0O of hm h^i^imA tisa i^cKsovidetlim taotetl^e 
a quoBtite^ivo 0V Qi^oetfoj^otm^i^ ia atHL in use ea a 
tost oi(»i^ligation, f r m mas^ iQboimt^ HPiOi ^ g t^na l i^pNias^ift tisttioffii 
fOJciOl aiii for q^watitati'Vo aiia3|r«iQ of i^ FA baa bam Indiana 
t ^ in vaoaastt ytami* 
( i i ) M k m M -'SOTlli* 
Tho uflual vmaga of tha soal imlnalAo part of the 
inftefoa iqpaetnniii liaa ham vodi In tba eteiat iar of otXa os^ fata* Aa 
Wf i s umd for of omiJitgaticm« in mm way Uw isost ii^tortaut 
ttaa of SB apeotra ia tlio detofsinatioii of trans doabld 
An eb»MP!sti<»t boood idth A eoiEiiauBB at 10*§X(ezi«iiig ittm & &»fl 
dafoxeatlon abeut a tmm^ doublo bof»S i s a^Mbltad in ttm Kpoetra of AH 
«c»^ >oyBids eontainif^ m ie«»Iat«d tr^uas doablo btmd* fhla bemd ia not otMMr^ 
in tba apaetra of th@ eoiwid|){mding eia and aattinttod eei^toisids* CoeperifO'Yv 
-of th» df tMe iilSHiosii^ tiGfi tsesi^  to ot ^ staMai:^ eoi^ o^miKl 
tenAor eoa^itions i « tli^ ii>r a s^uumtitAtiirci 
is&Mi i w th« of i^oiatoi tt&m eoiatost^.^fho i^lidd 
oUP^iei^tt td f^tl^ me/Uvup luMeh m^ m^ amsmts 
of eatarleae. M thd S^ftoetm of i^l^oiliiod 
oaMMt iistdz-ie^^ a l ^ ^ i / ^ * ©f in tMs ragl^* 
&i oaMlxlt a bmid of isttSinBi @t 10«^ail(iSag £ms tht 
i^fMtlmi ef & mtboi>0ie F^r iiieso x^aoast tho &£ tfm» 
een^imii i s prsf^ralitl^ carried mt ^ t b daitetre^  tiaei«i» eliew/jcmd 
of tbsg® intorfofing 
file e ^ l f i a of infjraraS ipdotfossofsr to t ^ 
otienslii^ of fgct® end s t^ tod prodisdts has t<»isix^ot 
(a) 0 e^ stans l^r iScit^tio^ mi& os l^aDti^ ost of tx^ma lii»3dto. 
(b) Qaoiitattv® Mm^t t imUm of Mma t x l i ^ 
eon^tpitfld i(sratd]fi of iw&eno oitt am bsndo* 
(e) Wosp thd oMeidation of a^timetoroa of fialit$r aisMo i^poeifie 
(d) For ^r iSyme tJio Meatity of |siir# or tfeair doriwtiirofl iy 
observifig %ho ey^toxiU^aal^lit^ of iM sjpmtm of tho femrmi sxd unknown 
ftsK^oa and 
(o) For the iradiinset of ocmoontration t a 
In wmF i^Sl^oA V(s0km i t hcMi bson amnonotrotedi that 
i s ^ t o ^ ois em oleo lao iotmtadi tiisr o otsiaraeteri^tie abaovptleci 
dSDitea at Sl^li^tna^ima^^lKir daimli^ pod th& todtm&q^o i&r ^ r e e t q^oaDtitetivo 
aesasr of e i s deublo TotmA fatty eoias * Bblean em! BSmai&sm^ Mim tsMo 
& s t o ^ of ttie of 63 lij^da^ l ipi^ ooaiponeinte imd d«i±mtiiiroa in tlio 
rctngo 0.9 t o 
DttrSag th« lost ioeado tfco aemolepiatxt of aM aivailiAbiUty 
of im/tvmm^a IDr e^^mtm hmm mBm tMa toelaaiciiat « pcmaHSa3L tcMaS, 
tcof ilid ^ o f ^ f d a of e(»ii>eaoild* ttm usa of KIS epmtm 
JU9 th» Um f>£ UjM obos8idt*y hat hmn imviomA ^ MarJan*^ 
fuaa »tfao i ^ t m of tmln eM f&tty itoMs m H f i l ^ o? 
oiMHt flDO stmeture duo to oaLootteiilo o&vmtAmg mA ^Iki^sfgAa ooiiqplliig* 
^ v i s ^ d to be utiod i » tM« shssiM % pTofomieo oi^^lisiii m 
i t i s iiisl* to ili^ position of o ^ioiiUo besidt 
V ui^ losd i t i a et m m wix r^am p^t&tim isi tho mlaaaSA* i m t & ^ ^ a t i m 
of i s l ^ g ^ Qim of t M ttsoHtl of wm Hfsoetm 
i s t ^ prisportimsiUty of tbo a i ^ o of obsoi^tion to t l ^ i b ^ W of 
sm em^HtiaHieg to tlioM s»oalcs« Afoa ^heltmmimtim» oaa ISo to 
mifspQtt pmk a8@ipsEisast& to ehsoae b»ti«»mi oltotaatiini itx«»»tttroa» # 
ItaliS of i M ii|NKttif0800|^  id vm^T^ix^ m^M. i n ftNsont jiroara ^ 
tho traisa i e towaz^o l i i^or f l o H tifid for Obtain^ groetor 
aoasit iv i^ si»l i^Us^ifioatito of 
fhe io eou^iBi ooti@tatit$l^ t}0<G»i eie aiKl trans 
prototsa i a aufiKoiai^ljr W a o to XoisS to otHS^aMo ^iffevaaooa In tba 
ifieotvaf tha^ atts m t aafftoieiit* li£niovar« to anat^ qyusoititativo dotaminaF 
t iac of tba trtano* ooutonta of fat to I0 ms^ '&g m i a with ixiSmm^ 
o^twomtfj^t A Uat of alt^i^l iHi otiiuRaotaviftioa of ^variaaa iftmctioiaal 
efmpi oeoiuriDS fata hat baazt em^iSM B i^Mtia^^^ and i a l a 
MViM aa utiaari 
A|if«v^3Eimto -^ mk pesitioiia of ipmapa i n fatty aoi4a «b& 




5.8 Conjugated dottl£Ls l ^ d s in carbon chain 
5.3 Sthylenic double boM 
5.2 OHO of glyeertdo 
Viml CHg « 
4.2 ON^O of i^lyoorido 
3.7 01^ of methyl oator 
3.6 OH of m m in ohain (or CHOGOGH^) 
3.0 GH*CH in epoxy ring 
2.B Ca^  of 1,4 disne ( « CH^Hg-OH- ) 
2.5 CH m aeetylenio 
2.3 CI^ adiaeont to oarbonyl 
2.1 dH^  of auotyl group 
2.0 adja04snt to -OH • in ehain 
1.8 OH^  attaehad to etl^lenie earbon 
1.3 OBg of carbon chain 
0.9 torainal CH^  
0.8 of eyelopropsno ring 
0.6-0.3 Cyelopropane r ing. 
rs^ont years M spsctra Itos bsim foiaid u s s j ^ in deduoing 
144 
t ^ stiucttar® ef iimseX flatty aeids praa«nt 4a ased oi ls . Smith at 
mm able ti> cm£lm the atmettti:^ of daaat^l ic aeid as 
C!ia»15*octadeeadiai!oie Ukmd.a&, KM ^ootfa word help i^ in assigning 
the atmetuiQ of oropoi^nlc soidi, as cis*>9»octsidoeen(i*12*ynoie eold tor 19 MlkoIft;?cask, gaad eoworitors 
In a VQT^  voQmt |>apQr Ounstons end Xmtail^^ bavi^  rsoox^ed 
the HKE %6ctra ©f the ©is-octadse^oic aelde end acotylenio aeids. Xh^ haw 
- S4-
ftouttd tDst wotsd Kmg ebaiii ramdc^^nie. sHimi iem mjor si^ml^ i a 
tptieAm* elpnil i a givin ^ t!ie protono of 
fs^aia^ eij^ nal^  em ty the protons of 
sHitl^ grautp^  I r ^empn to a denRe )»ikI or enrb^X 
ptiu^^ emSi W tto ol@lli)lo protcma« xiMgr bavo pointod out t l ^ tli» mMa posd* 
oeaittg tmdfituratioik n^a? tfae eentre o£ oas not be dist^'^gaiehed 
£tm m» m other 1»t tite loor iooisers witfa musatiimtioti o j^osest to 
tf» €mt v i t i tiaietiivatloi} eloeest to iseti^l. alwtf distiaetlvig 
ioetufos ^ hs^p in tbeir M@iitifioatlim« 
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Twim mi lil^Qsmture on iitm reactioaa ef mmti ix^ 
tod fottji' fields r0v«al3 that isost of tlie w&tk t^pertsd i s do&fiiidi 
to tfeo of oleic (ei0-9-octadec«mie) ai^ alaidto (f 
sole) eoMs* Althoogli aeM i s a i ^ M of 
tlid seadt fata of tba ^bell ifomo tlss acM sot boas as thoroagWly 
lim&tigatot as oleic l i t t l e work €m. petv&^litdLo miA m s p t V 
lishod untlO. t927# ifrtifflB BJMiteb ant Soma^^ p8tro8ia.fiiie aei^ 
ss s^sf lll«d®£!i»dd of tha aarios to sSsdlttrity ^ 
^ s t of tb& etandiml roaetiUms ^oseribedi t&r olsio ncM caa 
zt^idily be Moptodi i»)difiestion of p&tmmM3Dd.e mM» Howivart ths 
i l l tbo psraodnitios of tho Sij^iagtis «fith tlio o a r l n ^ l 
0cmp B ^ gnsftt iii£I»ese» on r ^ t i v l ^ of th» M.tt&msA p08itic»»tl 
lafflsars of tbs oetadooeaole mfim* INtroeeMii&e aid p s ^ ^ l n M i e mM& bsvo 
lieat& aabjiMttod to mis^ t^pes of rdaGtioii% mM m a mse^  tmi doilimtivos 
jattaoQjgh tbo eoMis cot el&sadLfiodi i n 
of eusijSa im tlio^  ^siial asnsot i^ortiame of titeso 
Has 1KKH3 io the s ^ h o a l s of Ibttf fisids^^. thm 
iKToi^ daoftto^ aeid bad l^ r tb» aetSim of 
aeotio ^ M m iD»Qat«mt«d miAe or l^ pr titsi eetioaii of iB^^gim 
brosiiitt m epoaor aciila IbHoiied ^€itj|rlfttioB. tuewlt^ r iaetlio<} fbr tfaet peo-
paration of teroBs^eetos^ aoMs i s the »eti(»i of ^rogtm taraaiio o i 
CHeidia Itnf tlia pmteaaro of SJifars' • Tisa Ut(ir«tti]!« eoB^iaeot eonflicti»g rsijorts 
gja 
as to t l » i&tsraetioB of vicAn^ ead ^^dtogm liroi^de. A X b i t ^ ^ 
r^pcartei tlha foirasatlim of a0@to:i^  IntKiidOf l i too ea, Beatdeurt 
- 5 6 . 
nod teiadilkAr^^^ ia&latiim of dibsKiisldda* Jali0tit« anil 
tt0if0xk«ra ' hem obs«md ttast vl^inai d t l ^ f o ^ mm roadiay 
tmmtteA Igr Is^ogm tmssM^ i n tti^ ^Me neia into vMoli 
m tsraatsoist elfiolaoliie a lkal i g/sm tisi dofliafod acid* 
fettd tisM ^ ^ i^tegan b i^Me i n mt^lM atdig^iidxi i&w the pf<i|)fir&tiea et 
of U^twdmrniiaiM i o isXao thi» 
iMtfsmom^s^m ut i^ssssA^ B g ^ i ^ ' ^ ^ ^ ^ m ^ ^ m a m M mi&B via t l^ 
A survey of mxk m ilbs i&tty aeids el^airly 
%rifiga out ttio faet that mam d s ^ r i f f i i ^ ^ dfttji i s te 
tt» valMit^ 9f eiir3i«r lindtnga mai fm^ 0mm 
oM Ahstad^^ stuiiod tlis im&Um o£ tiydrngm InmM® with iHtg^ b^rcusr 
eeids @t aie-otxmmlpdoei&BmmiiS aM ^ a s ^ ^ i c ) eeMs* l a tl^iip mrk 
m ths of t]^ i^woiidrig t]^ preparation aM trand* 
Ibfisatiosi of twammditwist eoMo to tb» oomsipoiiilfiig epwty 
tlie!^ luiva r«pOft«i tho foctsatioa of l3Cl4)«M!o-1»tiiiiiic scMa es a 
mimr proSaot i n th@ ^ s ^ d o roaetion. i n o«*ior to ostoiaioh tho 
fom&^m of mith «» umtmal roaetiort not tiithoirto ve^tUtA, tha 
piirsofit ]i»vesti@fttio» m tho fsmtofteotos^ jr of |>otroiselliito caA 
pf^soiwlatdio mMa mm m^oft^o* tlio l^iesest ^eaoHbos 
tbo proparation of thsoo* aitS neMo cud tlioir 
ixkt9tmmv^<m vie tlto noato of dotlimtiiros. foxs^tion of 
tho mimt INito otK^ peosdl eiao t^oa OtttaliJtshsd iQr j^ pootromsc i^e eni 
ohoQioedl dftta* 
leolfttioB ^^rtfafoaBfiatioMt cf PotroBolifilc ana BifcgoaoiaMio Aeida. 
potf«0eliitle a&M ma ioe^toS t)!M» mixaBd f^ttsT 
ftoiiSis of A^min moA cdX Htl^to miLt oxifstntllittetioii uroa oASuot 
isai^ belft* l ^ i ^ M l a i d i e mU m tte i ptv^mtii Igr tDd f)iti««ti idM 
pefemsUislD itftU* of ttsd ^ iMt 
rniimMi ttd^h isf ttm nm ^S ftll^liis^ ps^ekm pmmsi^sm^ mA p^rftmle 
80M« miM liliis o i^ lsft i iti^ ^iki^im j^a^Miea&m pmmiffmiAm 
««M m tfdstomt vitl i isttf lM^ aoi^ 
«iith 40^ ti^ tSvog^ ^iwi^o In «i»0ti« eonlitioi^ elslJUv to 
tl»!)S0 of m Wmmi^ em^f S i ^ ^ e tt ^ p^ti^aS, 
% puisili:^ t lerai^ a ec^im ol" 4illl0a aai li^ olntion n Qia^voii of 
^sMl^lam^Sino* iSlsxtioii vii^ tSOamtmm i r i^ l ioi « ^ t s peoiiiiet looltisig 
ftt 
twm^tmg!^ ti&l^ ^msM* pMM t ^ ^mmm&tm^ aoMS m « im^ 
liipdUl m a mltixm 
fho oatOarios of tUm t^lMfoM pf^^mtB^ olilaiiioi f)ren 
i&rmiim ^I^^T^J ^ ^ tsonoeootoiiisrstdario 71M eosi^ o 
ooqM not bo eodt^ dated^ tli&is 9lK»fl»« tho ftbsciieo of ffoo ligplfoiQ^ p i o f • 
t ^ inCrofOd I oni n of Isrostoeoetoxsr ovo m& pottese 
tlio axsotw ^ ^ ^ flie inm msi%isPo» 
W A V C L E N C T M ( M I C R O N S ) 
» ft 9 »0 12 
u 
FHeOl/ENCY (CM-1 ) 
mMa m witfe j^as^nsa 
m xsissi fiseit idtb sm^ ^^ eel^ 
ta.p. 56.59® (2lS? 59^59.1) j>JP«pa*ea lay tho osMiitiq?! 
of petfeeetliaie aeM tscr of pmtm&tU rnUm 
MMI^ tirfffilsa^ «ii mMg • tt ehamtleilsed ao 
mM Iff le&ltlng j^lnt with « 
me^^ of m M ( t i t ^ . ©.p. oblalaed Igr tfae 
,0 
E • OR « GH B* \ / 
a fruscHieia 
I a* I Ac « 
tt]0 tfBtmlbimtliCm of Isretaoesfttoa^ aoMs t o i^oaijr miA undttf 
t ^ iuHtisnet of i^ Ueeili oeooi^ iQr w ^ of iho Wmt^B^^^w;^-midB 
M Mont 
• 
^ ^ I 
„„maA„MM„i„> 
IW eE(Sr) - 0H(«) • H« 
« 
B* • ca<ar) 
a ^ I I 
Hitittg t1i@ tve o t ^ of iba QinsraU rsftcri i^ t te® in 
pos^MM.^ of M ^ m Ismwi^m i s tiae Urst s^tMif;^  ^isuisf^ of ISftet the^ 
th» e ^ of tlio •OlICOAe} fsart i s »tt|il5t««d ttt t^ dfcroIaralB of 
oestos^ gww p^*^ ' He i t Is Imom that tho ring eioatef of lielot i^^ iaiziiie (stop I I ) 
tbo of a beso io m i&tri^iaci i lar tfis^^Laomosi voaotien 
i a v o l i s ^ ono liMreai^ slimii I t f^minmt mMmt tbsl t l ^ twrnm^tmUm 
of b m m o i ^ i^Mo i o ttid mM m ^ i m ^ m m s luversio^ in 
Itfiiira^ioii* f%«% i t oMi b» aoaelsi^od t t i ^ tho o f 
eoiiAy irm stoarie mei^i io 
^eaitHo it tbo l&tor ftosasso H^rdo" On tlHi ti^uso 
reaeoniflg ooid^ js*^* «mM be prodteeeS 
oeida poaoossing emUgismUm* 
In os^or to lyrifig otsout ttio i^tsua iittoiifiositrofoiona of os^tnio* 
eai«l m U , tti® oi®- mA tmrn t^^ pmsf ofe(ta4i»a 
ISrosi tha tsaemxmis^ m^ doilimtivos mfs fiabjoeioa to 
m 
Or thd hmM of ^ nbom tmm§mf>Mm» i t io ml^m^ the^ 
th9 tiom&tBim of tli» mM to e^frsep^idliig ttaem^ 
$mmr viit^^^tm ixmtws ant Isror^to saeli fltagei ^ f tt^dfatm" 






mU» m ra&etiea uitli etas 
to m^^mB m a ^ M ssoltigig ci^  I t vaa elia«ietaf&0«i as 
«eM ligr tss^ m^ sedting peAs^  ^ i ^ m ^ t ^ i m nitti m mthsssti^ 
m ^ t Oto with ^ r l ^ m M m M i t milft3sr 
tiai i with aine pt^mTMMe m U , a«p» mi& On 
* 
f h0 f^esiilts of Ixroi^^ tm^im m 
B 
U 
M mm ^ mm g 
m n 
a oa© S' 
I I 
ar 1 
C — B< 
! 
I 
H 8 H 
i i 
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W A V C L C N C T M (MICFTONS) 
e 9 >0 12 
f l u m spsottw fef ©Maliwa 
asta iSieiwa tt» Isioa nt 900 ( e • 0 ^iwmUm fitoAl^aft 
171© onT^  and (0&-irtap«eliii»g vHs»atl«9«) atTiSIO ©uT^  rnd S m 
thr^o-bswsfii^ailoaQr i^M i s i 
a 4 e fa 
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NMR spactya of ci»- and tranB>»6.7.eT)0!KyoctadQeanoic aelda. 
Th® position of the protons of the epoxy ring are dependent 
on whether i t i s a cieK or trans-epoxSde* The hydrogens of the carbon carry-
ing the cis-€^ p(Mdd® in cis-6#7*opo3^rocta(iecanoio acid appeared at 2.75 £ 
and was l»oad and unresolved. The chain ffiethylene peaks are at 1.25 ^ • The 
tmia«'6,7-epo3!ystearie acid gave a faroad peak for oxirase ij^^ogens Isit the 
position was significantly upfieH at 2,52 fh is difference of 0,23 ppm. 
be:^een cis- and trans»^03dLdes allow them to be easily distingaished from 
each other* 
jn® spectrum of tran9-6,7-epo3!yoctadecan0ie acid obtained ttom 
erythro-bromoacetoaty acid (Figs 6) 
a c d d c e 
HjC - (CHg)^  * GHg - CH - GH - G ^ . (CHg)2 - CH^  . OOOH 
so wwW *o 












m well mMn yiMUed M eiSMtim 
et v^imt iseitiair IWf^* fbt foifmt&e^ 
of this t;ip|}ei ^t etx^mil ptn^'^X m^ isa the etoi^ ei 
tig/nimgrn xmeti&n with vtesin^, m i bimksiMe mMe 
O s ! ^ m^ BmA^^ tAM> htcm WL& sita^ p r ^ ^ t to tie ft 
i n ptmmsit bei^ Ei etissraotdxisod «« ft HFisgtamfi 
tlid i^mmAsl anaS^sis ot tlw p^o^ laest eotreap^ett to ttm 
teUlU Xta spoetim In mfbtm tei^c^lOoi^tt 
<*l 
& oto^tetistifi) kdte siNHODftion baiii at tf1$ m # tterelgr (»mfiming tlis 
g^mmmwi of tlN» oaflteii^ Skm%im% Tha eleo 
oai^uirl' ^cariviiti^s* (a) teieav^eone 1 1 4 - 1 1 ^ (HtJ^ istp* 
(b) osdi^, m,pt 14^143^qM (0) la.p. 
Hcuetbia' rngssfiigig ttm stxiietitro of t ^ 
empmoM m» otftnlnsd. Isgr partial, ipitlissia of 6(7)-koto»0t«avlo aeiSd tiem 
two iu^apRsi^ m^toti em^omis of ^mm- etmmfmm* fIm siljctax^ of 
kstt^'mids m9 Bh>m to ha Moixttloia to tlio ottli^ pioSnot Kf 
isigratimi eluui^t&rlatie on $10 m i £E apoci^ fa* 
tt» etosa^o asM esSAatigm of oltljar tlwoo-
stfNJOPie aoSid i n aoM p - w tl»s aaoo l^lMlilcitostatsMi!! aoM* 
oloawwital aaalyaio t© the lloswilLa 
^ i^idi m i^ adbetism idtit l ^ ^ i o d l e aei^ i n 
gXaeia^ «3oetle foUowine t M ijatlsoa of Bmsoti ^ tsmMmf^^t romXtad 
l a t ^ fom&tioii of «t«p* aloud mSk 
tniwaA isttit »it!i m dandle* A oteed i^Itliag ^dtofislffiation 
of this acM tdtte the I s o l a t e isolid pj^ odwet iB.p# 
flOi^ed ito depr«st«d<m« this oonfteo^ tto stntitare of ttia solid prodtoot 
to bd (7)«>kotost«ttri(» 
fho mM a«s)» otS3it»inoi ttio 
opoKliSation of mM^ we^o to c&tsl^io irodueticffii 
dstog flw r o i ^ t ^ t aisEtux^ Ij^res^stearie msiSs 
ffl.p* { lltT® ffltp, 71-74*') Oft osciaation witii etowiie aoM yloldod 
A 
aa «t«twe of 6 ( 7 ) « k 8 t o s t e a r i c a c i d s , m . p . 7 5 - 7 6 « fhl® ffiixture of k«to* 
acids a n d t h e s o l i d p r o d u c t o b t a i n e d d u r i n g t h e l:^di?ogaa bfoaiSil® f®ii«etton 
s h o w e d s i m i l e m i g r a t i o n o n T L C p l a t e . T h i s b e h a v i o u t COIiflJRSed thoiir 
i d e n t i t y . 
T h e v a r i o u s s t e p s i n v o l v e d i n t h e p a r t i a l apithosio ©f 6(7)-
k e t o s t e a r i c a c i d s f r o m b o t h 6 , 7 - d i h y d r o x y s t e a r i c a c i d a M e i 8 - 6 ! > 7 < » e f i 0 » y -













a • e * e • K» 
li If 
0 0 
/ \ / \ 
0 H 
a » C i m • • B* 
1 - (OH) S» 
SCT^ l^M^rcoi^ l^easics aeM^ 
a - D • CHg R* 
0 
miAf 
n • e B j - i c ® , ^ - I R* • - ( c ^ ) ^ • C008 
CeiapariideB of tt» l a f ^ e d Spaeti^. 
Xn filr* «ip«ot»ai Z & ttg in earbon t«traohlorMe 
of gtmAnn omplQ of 6(7)-k0toeitdarid a i^dj^ oiiai tlwae of the io3id pzt)duet« 
e»p. l)av« be^ ecnqpurod. aro theretgr sappt^iag 
tli« atnittttti^^ ac l i l e^aigeied to th« solid s ^ ^ r product of 
IsySitogm tiroaiido reaetioii. 
W A V E L E N G T H ( M I C R O N S ) 
; 7 
I - IR epoet*ttiB of 6(7) ^ketosfeearie ac i^ C solid product isolatod flrom 
In^mofteotoxy aolda }• 
H - IR ^eetmm of 6(7) -kotostoaric aoM^C gomdne samplo obfcainad 
l3Qr partial j^smitl^ ais )• 
Altboag^ 9t«di90 on ^itHejS&tty ocUo end thsir dosoiptairloatioii 
IK}61! esadb t& a l lattoS metmt,: & SatailM ^sn^y imd onljr i^ecmtS^ IMWOI 
I n the of aolilfi* nomd m i mmOmrB^ tor* 
t l » it«rooetig^e<ai of epithioy lutaifa^^fto niiS (gnlroa i^sw* 
aeids (Oil MmtiBeetUm li^ f%aiefLl eM ehmAeta wotboda, 
haw iRVds^igatM l^ sme^  td&k^ eO, m md 
r it imim teagm^ ik>r vptiMomfa^ b&Mb anS their a^i^Mims* A rcwitiy of 
litcnratiire m t ttet tim sad mStrntiam 
of Imtg elmia ^pitMo^^tt^ h&m hem s^adiisd aOy ^ t l i 
sAtML* Otim rmgmtQ meh ad (set)^ io^lMo aistl nickol beride capaliio 
o£ ist^MgSm tisvo mt oo far boon to opdtMo* 
4oxiwtiir«o of fnfel^ ooMa* ftto {sron^ vtxi^ 4oaoril)od tte 
mid V9idmUm s t ^ o a of opitldbo ^doci^ti'Wia of ttiroo iiORraiaio pains of mm* 
fto oemur^ l^iig foH^r aei4St 
aoltolo mx&ixfg wm in pxf l ^ m f i w a o o ^ i l a (dtatidl 
g^ma l a m^Hsmi^^)* ^axa <sMkt mM waa pirap^retl i t a i tlio MBB^ 
flw oc!tf«g{>eaid&i}g o3.{iMio« oM faa^oaliio* m m 
offiSRWi^ ai^ tl^  pnpsQNiji tlio atomemt^loa of tlw oia-neMa «itl» oit)»Kr 
ni'^roaa aoM or aolmaiiiei. f ^ oia* enA ttmam^wi^ aoMa fros& isU. ttia ttiroo 
immHi& aoMo «raro f^ MspafoS lur i l ia oi^lsdiatioft of tbo ei»> mA ttmrn aolia 
%»itli ieeM liolliow^ tha froeaitiro of and ooiiorlcarst^ .^ 
The oi^&tltt^fatty ooDpouoada «ara pra^arad ts^ t f m i l o i eorre»" 
fOJiiSitig aposQT daxitFati^a liith IMoairaa aeoofdli^ to tHa i^oeateo of 
maA ©oiiotfcar of ^ h vipmst m i e|»£thsfco eas|>«aail® waa aaeartalsait W 
t t» tatrvx^ apaetwi tlw ^ i tMo ifeiwia 
at 1710 • 0 sfcmMiig i m em"^  mA m m fm^ 
stmltl i ig wilmtimm) m& tfm elsmwst^^im 
ea^ inm 8), 
WAVELENGTH (MCBONS) 
a_ 9 10 ,2 
FilOUCMCt (CM*>) 
aeMs i n fig* 9 and 10. 
« t > d d d e H « 





3.0 4.0 5.0 PPMir) 6 .0 TO 8;0 ».0 10 
B 0 ro 6.0 5.0 r m i s i ~ y o t S ' 
of %im dtriveiiir^a witti 
Mtb^ or iodlatt am saeti mmltm i n t ^ v a ^ m 
unsetviviitaa mits ^ 5^59^ 
eisl iB»p* } m tdth 
tsoid «ii»i C<»l«ic) aeMs s^^j^tiin^* 
Oesydlliharlaati^ tdlth iodlat tlit mm tmml%&i A siiilleir lislmvioiir 
UBii oteBisivedl 
fi3» on slidler traatiMiRt wi%% ioSliid m tff«^ m with 
BislfeQKt SMiM 0X9& eofrea jponitog eeMat iMeb mm e l t a f ^ ^ 
iseA salting m& aix«tl} editing i^oliit 
mte also o^miRIn^ % m silver isitiuto 
lisp^gBictodi s lUca j^fitoa* 
im. the ttereo pedra of ela* <l«iltratiira>s 
mbjeet^ to r@iiictl.D^ dl^salpurisatieat m i m Molail hji^ ri^ d* Mctol teiriidlo 
was psfttftinnsil tea m^ JStssA. aettete aiv3 s^Smi b^pfi^tM^ mtim^Hm to tasthod 
of Biroim i»a mmimit.-P^i fho eio* ss l^ fatty i»iAe ^ o r 
rlood with beacid* athetM^ ^ m tha eon^^sNOwilBf aa^upstdS 
eeiia* ffena l»th tim^i^f^mi «cteilee«(rM»ie oa ioiaiJ^Mxlaation i 
ateerto ^Dild^  wMeh we» tgr sdiesd 
^itHodoeGssuaoie AeM «ii dysdler trmtmnt with hofldie i^ini 
bflhttBtito 
aeld. fha eotrddpeetSI^ tx<i»is»^itMo»(l«ri'Vati've9 of ooeh wSiiA 
ea&o ^alilwd tho 0Qiasrat«d fatter ftdMs* Hais t l^ bshcfvieiir inA mmUta of 
eM tma!u»*>opithio fiitt^ im^ tho aoio rtdluetiw donOiilAariBatioii 
^ t h alolcol horido, fwm thR«o rosuCLts i t i e mUm^ that nSekal boriS* i® aleo 
an oitfooti^ dioatlpl&xTiafftifiii t^ftgant «a e^ spi^ rodt to Haaissr aide^* 
7 4 -
t m a ^ i m of ^itldcMSsilvAtitiis f rm ths 
fielin m i iea(dptelaatioi& i s «it3i£t«a Iselstfj 
H B 
I I 
H <w 6 » G « 
0 
1 n 
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Sfcttdiaa on Indiganoaa SeaA 011a 
Oat of about 250,000 known species of higher plants the seed 
fats of only approximately 900 8:|^eies have been attidieii for coB j^onent fatty 
acid coiEpoaition, Although IMid i s one of the laa^or producers of oilseeds, 
the production of this conaaodity ia not keeping pace with the rising domestic 
aesd for ©dible and non-edible oi ls . This situation has led to the inport of 
I 
o i ls and oilseeds. Ilhere are vast resources of forest oilseeds which have not 
been e^loited so £kr« During recent years the analysis of seed oi ls ftm an 
e3ctensiife saiapling of the pltmtl IdLngdom has revealed that a large number of 
presently uncultivated species yield o i ls of unusual compositi9n» The use df 
chromatographic and spectroscopic techniques^ applicable even when only very 
small quantities of seed fat are available^ has made possible the analysis of 
such seed o i l s i^th speed and ^curaoy* ^^stematic screening of indigesicus 
seed fats may uncover products containing either a high concentration of one 
of the common well known acids, or a less comsK>n or unknown acid l iving a 
structure of intrinsic sclentikio interest. 
With a view to gathering c<»tp»siti<mal data on indigenous oi ls, 
a programme was initiated in these laboratolMes for their systematic analysis 
lay 8K)dem methods. A number oi' seed-oils belonging to different plant families 
have already been analysed for their cos$>on«it acids. The work described i n 
this thesis deals with the fa^ty acid analysis of yet other seed fate fir<»n the 
indigenous sources* 
Seed o i l of Malpiea i^fiee^e. 
The family Malpighiaceae consist of about 57 genera and 700 i^e-
cies confined to tropical and subtropical regions of the ^otie., Amongst 20-30 
species of the genera Hiptag«^  that are known to be distributed In India, the 
best Immm E i i ^ a ^ bcm^M-^ai^ A l i t ^ a t a r o 
t m i m that m o i l of ttoia fftally has ^wa^aialjrsed for 4t» 
fatty aoM or 09011 enal^leetl QfesmettHotles. Battaildi oC Mt^of^. 
a lArfe t m r ^ m shrub f c s ^ on tit® plains 
Tma plj8jjt imdl tlte Imvm tieadi in Memme 
rimmtim itndt ffiui llttits mtm alxmet wtolly oc^ mpi^ dt md 
oetmr to tfeorso M.tt l« tdmgei mmmM* 
tlio ^obttloiis 5 m in Aiemi^g easily iroGi^. 
of tk0ir pati^ itT oo^ri&g to tte Hmvml&g O0£(at,itat£ng 
M 40*2%) ^m^ a Mfh V9itm%im iudux at x^g 
1»4750| M# v^m tlsmm fsajses tii@ 
©msati mtiam ©f tte e l l aM tJj® p®»siMlitF t^^ pe^ rM®®* 
the infrared ( l i ^ i d fSlm) aM ttltrairiolet &pmi.m 9!i8t««d m iMixioMm 
^ g u t t e car twtm m- oc/g-^^satursticesi th» IE i^^ietra <IM «KithiMt «i 
bsoii «fe * (Hgt 11) 
W A V E L E M C T M ( M I C R O N S ) 
m 77 ** 
tim90 cfeawct«Pi0ii«s ei hipU^ o H sagfdstoa e jp®o«s!»l>1an(» 
to m^PT Gilf n aas^e of t^leii elht^ ^^ tn 
wpmtm (ll<iiiM flto) of both ®ils wore iiKll«fetngttl0ba»l«.(Fig« 12) 
WAVtlHGTH (MtCBPH$> 
fdMUtNCY <CH-«1 
1 % , hS^  fipi^ms e&&t0tt o i l OSt$iM 
f h» of lilpta®<» ©41 to oastor o i l v&» ahoim 
i a th«ir bobavtour ^rSU^ 4iroet ©llieo gol tlC ^ i l i ^ a ssialsttfo of JOIf dtottgrl 
» 
etfeor i n potyd ettmv mA 1 ml ooM ao ^m^ttfpim solvent* Seitfa o i l s 
t«o ipMic^ssoviiig foUowod Issr m S i^rgs^ ' spot eoMt f&naHJ^  tor 
ft to irairl^tia oo eSa&m 
Aftor oapoiaiiCloation of Mpta^e «M rorowsO. of tuaseiwmifttMo 
e>ettor« th© total fatty m i ^ m eiyetallteatJon at offenloa m iioMf 
1ACW1AI® (sfioM l. i jS), Thla aoM mo charactorisod as ICHJll^ydroig^' 
FIG-13(0) TLC SEPARATION O F 
1 - H I P T A G E OIL 
2 - C A S T O R O I L 
B 
a 0 o 














, FIG.I3Cb)TLC SEPARATION 
(A) ON SIU:C^'CEL-G PLATE(B)ON : B 0 R I C ACID COATED PLATE 
1. DIHYDROXY ACID FROM HIPTAGE 
2. ERY-^THRO - 9 , lO-DIHYDROXYSTEARIC ACID 
3 MIXTURE OF I AND 2. 
* 78 » 
mM tB*P* m^ i3oi i n iidth m 
iHithwfitie oacpl® of wiytteitHJf eeM isol&tM cmiteor 
o i l . tb0 mMe also Qhm^ nm l^^ roet 
aiHcia, 119 w^t as tiorie Tl^ ip l^ates, tho latter of wMeh %mM 
1mm roftolnwS 3t>eir«o immmn as slieim i s fip^'o tj(l9)* 
Thd r»39®tliiwee sf th& ©ile vm tvafth»r peemA 
li^  tlii« laarfltf oisrosatogftpli^  ©f tUsVasti^i and l^ oreimid 
of taigi^l dis&are l9Sf 0 i Mptage o i l ox* 
iHSid-aatftanai t&Bmimi^ of sji«®i mMa, wm& jBiH^ tos'tosgenftied <ia4/e» 
ms^hsml), enil aX^ o gCAtylatM i&ft&r 
Til® (as sosi^ * i^ smt^ Iat^ di aM 
mrm msh cdeatdKMii W fW^ tdth e&ster 
oti pro^Gti xm «il@iigi3£idie« fto apote obts i i^ u&em practieaU^ t^^ti^sal In 
(a) Street tW «»ti»f 30% ©tteer ia llgfcfc tim ^©tl^ jrl 
isseblji^ l. ^Sk^m sIsBwaa ©uSjr ^ larg® nijot g.sa) 
li@ir ln^ FHim^ a l l i&mpe^mt^ mMng tfod 3&iircmt l^ ront* AoatoiQr 
esfcera efaio oiil^ ea® large «i5©t (lt|» ©*7f)»(fig:3i ab) 
C ^ t l O i ^ vA) of turn tsp&tm for l i n o l m t ^ {militate • 
oXoateicaid efc^ aret© fol3j»wia»g tli0 large oayg«iiiat9d ®st®r <Ej> 
(e) Aresntistion f l^t etl^r in l i ^ i ^ ps^r&l^ of t M 
ttt^)^ «at9r3 yl«Mod aisall ^pote Ibr antl aM a i^ Um* 
tmfim oorrei^ pOBillfig to, n^tl^l ri<»ii»»l«et«*(fig«33 ab) 
7110 ol»iar9fttioR8 liso f^ QiT sssjie tek«n ipNointod to t l^ 
h^ FKlroj^  aoid ^ i m • ^^^ idltti a g t r u e t ^ ^^uliiar to M x w 
* I t 
In oftKlor to atiloiDifi* tho idviEiii^ of tlia ii^^fm^ 
i t m* iiHsOjittMl i t m ttm eisMKi «ei4»« ler mtspmmm 'fielnftidle 
mo isolator tmHtor oil# 
fl it fit9»d seMe M i l of hlf>tt^ o i l mA of oatlea^ o H wot* llpoohlir 
ppii^arii eiiti ine^iiteS^ i^ertitioriaa i n t^oo musmt^i^ jteN&o 
psli^iwm antliimoa. fonimii^ tho of f l ^ 
idbeotio i^o j^iem tinmUS^ jrieMod oei^ ( f i o M t l ^ i ^ oaator 
l l^ro^Utioit of t ^ Mi*! I f mliMlSm p m m a ^ s ^ 
gfim e aoii wy^ eh ealtoi at siiam, md t^ea tsiiMA 
Ydth tti9 eonfttspofsiliig l ^ t f i t ^ m i ^ seia oMalii^ 
xloimioio I t m& t ins nlxsoiet pimrod ituit tlso i^dmi^ aeid 
of ^fitfiio o d mo aoid ( r leimlMo ^ d ) / 
Hmil. ii^rifiofttt€» of itme^orei vm oWisdmd t^ r t l » follOMteg leositaf 
(«) f M ttnsftttimtod l^ ^KtSf^ of Mptago on t if^ioiuit ioa 
mlting f o i s i ffod mt dopreatei i n witti «» iiitligtfaitio OKi^io pri^ip* 
imm ottfftor oil* flMi l^dtogaeatod tsigratoS exm^l^ ( % 0*5i) 
%iith m s i l ioa g ^ i l pXi^ea* On a i i l l ^ aitfeto* 
i i i ^ l ^ t e i ploio %tmm t m oos^ ponnio islismteel togst l^ ( % o ^ d )• 
(b) t g r ^ ^ m t o i M l i Boilti 
e^otox^ ssigrfttod in Meatiotid f&eMm on oilioa ( % 0»?5) 
m& iOfO m aitiiKto^liE^roipaatsd t ^ pUMtm 0*t1)* 
(e) fh» ispmtm i n oorbos totfuo^tiao both l^r th» 
tSQ j^ro^^oaimto (Figi 14), ami th« a o e t ^ a t ^ a t o 15) oUtainai fipm 
hath tbo o i la vara aaeb and tftmmA mhmvtMm at 3 5 ^ ^ f y ^ s 
otiafaotariirtioa of l:|jrdrojgr ai^ aeatoK^ r fimetimia rmnpmttvti^* 
So 
WAVtLCHCTH (MICRONS) 
e 9 10 12 
H§, H* U IB flpoetnm of «&ot<9r oii* 
VMVEteNCTH (MICRONS) 
FRE9UENCY (CM M 
t5« t* flpnQtms) of siafct^l IS^aoetooisratoajn^o £vm abater oil* 
n « IR Mp^rm of satt^X imm li*l)e»ghaX0»fiia. 
- ^ • 
<4) melxm a^KR^lo w t^mrnme ( ) eptotim of ili9 
feortifogtiiAtad h&th in eartoen C ^ i^r i ) iplmllf ie 
( F i f I 1 7 ) « t tmH mA t»? ppm, fh»m 
tientile otios^ i n «siA l a tbt rvliitivd ^f tim pmt^ 
5 0 PPMW 6 0 -9° 
5 0 4 0 JO 
ta e^rben totvacthloridttf 
IT* Ultt of from IfifsUgft 
(9) wB/thfL £rm eester mA oi ls 
i f ^ to ailflatidti. Tho ailjlatoa szat vmm t ^ 
feB^ GUS b&tb «3%i pelgr^iitw eo^ bosms, Th^ st m»jmmo9 l a 
mah eB$» m» tim mam* 
(f) til® feljstagi dstw aab^eetod © d^banttv* ^ I t t -
W p»»lodtatd«|)ii«9iifig«mt« foUonlne tiio proetteft tb» 
«eldii» thue oHeiis^d oeierifioS md esti^iiid tgr 
elm^tegmfiiQr mfng mAMmd mttk^l rUimlmto ims maMt oil f<»r 
em, Foaks eorres^ocjaSng to dia^tQ^ ikSftlate 
(Fifi ta) w«r« ebfciilyta^  In ftaou iBi3t»ttc®# tndicatliig mmtmmU^n la tlj« 
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(II) (I) 
F1G.18 GLC OF FISSION PRODUCTS OF: (I) ME. RICINOLEATE FROM CASTOR 
(II) HYDROXY-MONOENE FROM HIPTAGE- (A)METHYL-3-HYDROXY 
PELARGONATE(137°)(B) METHYL-AZEL ATE (153 
ffltee tto© i ^ m i ^ mM oeetttr&og Ih. oJl i® rieinolelu 
FoXldtiittg Mparati^ ^f t>h« mMs^l mst«m mA 
emtl^I astors df mvS ea^tor o i l s cMa xmi^ i^ tMV nM fulMO' e^ elwim 
(Figt 34 ) |M»ttiQEtt^ ge» ( trid® e ^ a r i x m ^ l ) of the 
eospjseist fat%> <ist<sr8 vm» oaleislatiiS £mi& eacma af mm^M 
of H d m t m t ^ iis not eitlioz* as ssli^ri, 
aM tt^ f^ OHS^ Kitftfes dealooilfttdd fvm siXia^inQ eoa^^n ( vM^h iinoM^fi 
kiwim mtetm to tbd tm» mtm^Bg aM i b i s i® edto avMnet 
i n pr«««at ri^in^s Iter f 
11014 im yijptag® o i l uppwre t.® h& h&bmm 05 mvmt&0t i f 
tim dU^f^mi^ &Bttd i s I f th i» i s imls^^i^ S^tt^ smU. 
&t hii^to^o o i l «iorka oat tot paMitIo 1 oI«io 
4>7» UaoMlo <4«4« ( partiapd aoise&lir asonWo ) 
and rietnoMe i4«3 ae % ae£4«* 
f tu» prosdnt Mj^ tag® o i l b&w& & r j^^ mUBmrn to oeolor 
oiX» osHSiopt £or rieisoloic eoM oont^nt ioire^ m nanisitaXlf' 
high oontont of irloii^loio eoM Isas not m for feasn yoporfeoi ot)i«)r •ood 
ffkt osi^ OFt tbat of lioiimo owmio* S m d m t i m of othor aoM fats of tlsm 
oxtomivo Mal|}i|^ aliifiOftO ftoUt^ B^mld ha rowiyrSiitg* 
S ^ i f ^ tfe® 2(i«t <f8c«ttf« Gf mdwm mttmdM o f 
lasMiljnBts tma i^ hawi tfeafc th® m'^am&n cf tf^l^pmpm&M in mtusnX 
oilfi i s m% eta &m9 beilismd* ^ida^ f^imlSe 
afc«rettli« a© far <3ii0eovora«. TIsagr oft«n ^mat tagsifesTi feat 
of t\m 
S^mvaU-mm^ srt^reeMe* fh^ a^ i^S o i l 3i9mil«ii fo^tljSa mmsaal* 
l y riflli i $0%) iM ffcfWtmliu acee®pa»4«l pHip«(rti©ii» ( 55S ) 
of ml'W^ie mi&n 
tm .^milieessa® mtd qH, ^vlss Kl«iiRfeoirifi 
hdspltft end i d U m« 
aa^ r®port«a itwii d^rin^ OEJ meO^Ma, mlmlis 
@0fe«0r m«trg&& vitte oa poly^Sft&r eotoais Hiwa &t iStfttodl 
tbut i^mmlAt^ mrgai wltfe ax*iiebidatf> mA lin0l€«iaKt<i on tmmm 
2t ifm xmmemd^ tt^ &t QUi Afti}? l^rtfm^^tl^B 
SfcwcuXat® aM ssalVftUt® mm thi® «»omr«rtda t© th»ir r«sp!«etivt aiilsjiaro 
i^tm which hair® ©feat® ( m ) ©f ai*3i r«e-
P«dti'9e3jr m eQlxm* sEaeuatsof otte* g&ittight chaim mA 
f 
m t l ^ l immeihm ehate pTo^tf alao m t m i t m meh eyoXepmpem ors^ itgr* Ooin-
mliuis Sfeeii®'*^ ^ dsBsaswferateil th« umtalamB of ase^iteioiisc; ^sntttiitlfii i 
&t eyeloipmp&m ^ Otx: op » tiijgld 
III th* prrnam^ ixmwblg&tUmf pe^UMmsfy tsjQ exnialmtien m 
m w m l mn aaeortaia cap t^hetwim of teomliH 
pe&p&m aeids* For roforenoot ^miinot o i l of S^oimiloa footidft trao uo«hI 
aloagai4«. f i t i^t lsB %d%h !?j?e»idfl &sm m ©wraU osfciiBftta of 
ejn^ lLoixropimo eAme opoiQr imidl mm mt fom^ m tW* fhoraalt^t 
CEiD tfftB oarriail out cm tho stihjrS. oatora hoth bafovo afte^ 
mA in mBh tosfeaaes on both dlliemie md pol^mi^ totaS, 
i a i e m M m tlais o^taliidd en of t M em p^m&tA fatty teidi* 
f ^ mM emtmtr ma tmmi to fm Im (o i l -
otOatiA md otrlior mxk baa »hom that &tmmU»em» oood flKt* 
oontalu ffiostlir itixreulio mxtM not i ^ f ^ t i e mM» fI10 Qsroli^ a^i^ ^^ a^oM 
Imm treatoi oa atormillo* 
I . fba plfttt of ttio Staf«iaifie«»o now mmim&i, i a 
a t i a ^ f l ^ t x ^ fraqnontl^ iroim ixt «o a» evemo traa 
i n In&iA* Saada are t«ibar<»iXai 1 or 2 l a o^l i ee3Jl« laaa^* 
0«toie8«tO8a i a a esa21 tx^a tfith aerdate lamwa atxl jaXIov Hon^a 
ia l a r ^ t^X'oinal a3d!llar3r p«nloala* fha flmita are S-Ks^ad a ^ roa* 
s^blo sipa lei altei>a# oolonr. ^©to i ^ l t otrntaiiia 
aaoda* 
K*l»fl|»itii aaada tile(Hi i«ltli ligib^ jpstrolaont 
ateat fO«4l) of o i l i )• ?Ma m doHslto Ml^'hm*^ ]pa««ti(m 
t!ia»«l3sr»i»tieatiiii tfia praaanat of ojrolopftoitanoM aoid* Ita 
tiad BO QDoaiaBl faatiira* 0tiifitt#i t^s Ift ^ m i ^ t f a of atax^ulia ibaUda 
o i l abowad a obaimetariatSo at M/^toA aipiala at ^^SffTm^* 
paativaljr for tha os l^^ piK^pwioid ring tlia o i l w^m a t i ^ al^iiad no aiich 
abaorpolon or paak* Tliaaa raaolta i ^ ^ r a d to indieata that the ejnelep«opaBeid 
«Gld ooBfeant In tha otS. iiaa Ion* tlma asffii^iiig dataotlofi i n tha XR and 
KMB aeaii« 
A <|aei)titativa oatlnatlon of fsntty aoli oentoiit 
waa ma&m Iqt tsor^ ogaa t m i d a tltratiofi Ibiaowliii tha prooadura of Hatria 
mA eoMorkara^ ^^* ahoifad tha {sraaanea of of oTeXo^eopaRoid aelda 
Iti tha oil* 
tti9 iBi^l^l «gi«r« v&m pviiiptst&A txm ti3i« o i l lii^  
ti$e Xattor with iiffilJ!^  m alkolikio (<M»dlttim 
me t^m l^ii^ ) m a« to peomxm il^ii csm%o>pTti^ m& ^ epQg^  oti^&y* 
wm s^Kllarly I t o So^ lb sstort iilae ItlUjr 
a« asifliffir i^aorlMl* tiKiM waam emmimA ^ l i tat i iNs l j r 
li^ dlr»et» fsverMa^phftOd nM ^gametidii th» Stlboti^a «tnrii»g 
aa i^aroulata mtmemttm Diimit of asfcora usiisi diat^i^t^lifir 
i n l i ^ t p«ttQlmm sUmmA that m ei^efigi&U^ miA «&« pr«8f»»i< 
pbaaa tlC^ ctanlod oat m dilliee»ii]s«Ml plate an aieatonltdmtiaeatie 
61601 wstar t^ a^teiQy atoxmilata to ttia S^ioatidb aatara leoatadi as a 
x ^ l a t i n ^ ietrge apot Juat alaar of t)»i atidrttog i^in^f a n n i l l ei>ot Sfi tha 
mm poaitiao m& ^r ost^ae t4te<9iiiaa tha 
aitaiv iii^ottad al^alda cm t\m aaesa i)3Ata, aT»»tfa(l paraUail 
i^ wita of at a aliiifadly M^iar poalti«a (ligt35abX @tiior 
«li9a oeeoTy Maii^ifiadi aa llnolaato* palufdtata ^^  oiaata, aimrato audi 
aroMdata i n E.ltasqplta aatara^ e«ii aa |piili»itat«« ataarato and! ax»eM<^ta 
i n i t a aatara* kti^sad^^im TW> of tlta aatara g^oa th® «R|»<9atad 
astosrataa* wcmmm»B aM di^iaa^ aii^ al^ oiMd an tsi^i, m% Iter balow 
se^ratadf wliialt nust d^ i iw Siem bath In S«footjiia aM K*t30is i^ta 
astara* 
Idantifiaotton ay»i <|Qaatitatifa aatiss»,tloit of tita ^polopf^MaoM 
fi^tijdia i l l tfaa dO. of Kttxiapita «aa tigr QW of tho astava aa ssoh and 
altar itaittg botb aiUaoaa m i pol^aatar eoliuanaft Xd«istilie«ttiNii 
of |>oilc,« of utantidio asiA aat^ Mr isndar ottr <StW eotsdlticona waa MUla m»-
%iltli tliooa of a refaiwBaa astor of 3#2i»atidia» 
m ^ m 
MJ& ttitidl^tis ef «6tars ohettod m mSmom em^m^ 
t ^ l i om « «iliisen» eo2i»m ftftor tim C^^ f>Mi( mi&taA m M k ^ i 
^nSmi 4M not eotsr««p(»^ t6 litKMNi of ^^smm Bslmr* 
of $*t(mti4m mx mm eoiMi n putk at tiMi fot i% ie% 
tfltlo)! vftd tekm to ha tli&t of laotl^i st^retOfttOt fho oftt^l tmro 
amaaltamt w b m v a m tlifni mi&^m^ W ^ tia» of m 
mmaiiiil emtM^im^ %tm i^ontieftl with titat of 
oMwinoil ft «lini3,fir mm of ^sn^genstiid o a ^ * 
ooiadHQafioato fi&i nesuuSocaimto^t^!! «r« niiso to f^mmi ^Mug 
fiSratofsimtiim of tffeomtS^to^^M m t laoaAitm^le 2>ifoM% l i m i i e 
of tlkoir %m i n t)» ppmmt oil* 
to olAioiii iov t ^ pmmmt of 
slei«n3ili« i i i tiss onsisu^ W m t i imro sba^ o on « ^c^* 
ostor mM amSyoi® ( mims m M i ^ otmsiti^ltir ) of mei^^ 
issrilfOiMiietioii a l i^ alKniod ^imss^ ilso i^iiucitotorietio 
poi^i of aifeoiwalfild (Et^h imd ttot of iils^iSBist^mljtto ( mt 19*4 ) 
(Fiffi A ms^^mtmm of t ^ oUssfiMKi iraluoo thoto of ttm voisorlod 
vfiXuts ( stomtlio fioi^t Apiosoik^ 10*5 ) gS^oI 
) o o f t a l ^ i ^ tho i»riiiime« of fttotwiXlo m M In tim totndl IHttjpr 
Bixtluir tlt» ol)o«rf»<l oebos^  ^valited ( oil^iMoo 
10*7 find 19*4 ) ss^ ixi sifirooso&t tlie ( 
I B«»ofi«« I f , 4 ) »»poft«& tser Sadtto esidi eowifeoral^ {f&si 00) • TWlo 
oloso Qiitil«ixlt^ of oqpiwlsiat elMm otmltetd tho t»fox<^«^oHftinodl 
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Dihydro-stercul'ic* c^q 
X C L 19-A 
FIG. 19 GLC OF HYDROGENATED ESTERS OF K.HOSPITA. 
FIG. 20 GLC OF GUAZMA TOMENTOSA ESTERS ON 
SILICONE COLUMN. 
Tl)» Oil! ftstlvS. Sxm Ini^t*^ tim 
ftdtd ( I vt i^Ma )t 14»6« $ § 
I nsi, I m2, 44*ti I i@tit I mo, f oM 
ttm pes^oH-Ait ^t mU o H a i i ^ t^ 
was i n with tluit ^ iagrdrogcis tsptsM* 
t i t m t t o tto oil* 
ZX» o i l hm a x^S i^ttiiPtl^  ie^tlntt 'vvdlsta 
of tlM pr«»eiie« of 1% gawo a poattiv* 
inBitetloti l a Ri^lnn tasfe ai^ the jpafo«nta#i atamiliis aeM 
%ltmt$m was jtoanA to Ibo fli^ fW jai&fmiiim eimemt&fi&bixiB 
of tfeo traitaaatariftadi o i l ( F^f 35ab)8«P» tha a«eta «s tfeoaa 
ot^ wrvad i n t l^ ^raraioiia atofoul&toofto 
t)m XE ai^ cnf apaotm waro net «)paeiaBj|r iafomativa. OIC 
aavo ainllar va«ata aa rmw&nd, l^r K«li09^tft» I t atu f^aS a iratgr 
largo paeik in tbo jpoaition € linolaato* To aatamiah tim Mantity of tMa 
isftjmr ^tnm onmipKmA, atsuAios irara iswio tiaiiig obrcmtoffapteto 
msA oxIdiAtioii 
A |Kif« <tt«aa fraeiitsi of tlia oi^opf tgr j^ n j^iserattfo 
ari:aiitatloii tW, tisa aubjaetad to partial radue^oti nitb Tlta 
raaaltimt aemanaa irafo ooUaotai aM aulijaotad to oa^diativo i^ttt i t i^ tu^Hig 
IMnlodatowp r^oangamta* flio a o i ^ l^ t^ e^ gsae^ a wKra ocxnipeatadi to natli^l 
ostora Ijf diot^natMnai ani a aixtm^ of oataro »«ra Unallgr mm^ 
iiuidl ^t ola?«itiato@Pi|3lisr (Hgt JPa«^ a ooi^oapM^iisg to p«Iar@o»iitOt 




FIG. 21 GLC OF THE OXIDIZED DIENE FRACTION. PEAKS WERE 
IDENTIFIED A S:(A) PELARGONATEi (B ) AZELATE^ AND(C)SUBERATE. 
Tlw prtt<Hn5« ef stwnimlio aeid &» indlei^ttdl tgr tliei fiilpAum 
tttst mo& s^^ WQfpm lsn»aiid« ttaetioi}^ m» mnttgrnS^ W ei 
ditlasrl. tft^mtnalatft mA In th« (Kii)90tM ixieitlma 
QtMm tta* ebaflima Edl, viOttiHs eorro8p(»id«l vttli them fis tito 
OL0 amdl^eid of R.l ioi^i^ 
f U H of natlgrl eiit^rA ixm %tm oH i i iaici it^ Vm f^UeviXig 
tsi3se^9i%im i $wt m tusM& )t HtO, | f^tOf t t^ tO^ $ 
IBti, I 1012, 72M I I miO^ $ mO, QM mA 
f tm of ao M ^ « p&mm^kki^ of limleiixt mid s i 
^ . i ^ i i n Qtt^matom o H Ima not ptwIottDll^ y horn l a 
aaod o i l s df c^faer of tbo StareultleeoiMi i m ^ * 
• 90 
l^iiyftaitff pt 
Thtt mei df thra« vMdtiea of Uttooft satiims C A.P*^ 
f^l mO, B^) a»cl of Vieia saftimi eml^saS in pfmrnt^ werle Is l^joigod 
to fmailsr PiipiliMi£«eao* 
tfttlixu» Ofttiims i s a birb %dtb vin^H iitm $iv99 
ilaump of to roiltsb ooloar* f k® ifingodl pod oofitaiao o^ todle 
vhi^h idre uttoct as piali^ i* tho othor hasid "S^ ioi^  a e l o o ^ fvlmtod 
i a Alao a t w l o ^ tioi'b with reitaiali ilmttimt lt« pods aro ®»t0 flooiodt* 
flid pt3.«io i.sativtis mmot Imft o t ^ o i ! eot>»» 
sMorablo ixktersst in Xz^lie a.® a eaaofttiiKi «@(mt of tho orli^Xifiig diooiioo 
£«t!:p!l8B ohera^tertoodi ts^  a vealotieae of tbo lo»ar l i n l ^ , ftio tcodo faotor 
hia \mm Mcastiflc^ aa -^ ^^ '^ BiNStxia^ -^affliao^  atii ssaUiMa of resoiml. 
biKva tKiaa augfaatod* 
A Jn^anaae i^iwt of t^ timsmmi^* fatt^ aaid ocnif^iticai 
of aaatS o i l of f4itVv.iiia 4aviai i i a ratli<«r m^tmtdimt^, ^oea of 
tha Iktty aold i a atatad to a<maiat of a liaxa^aeailifiisoio acM* ita fwat aa 
oem bo auulo out tba alistiract amdlaUa tha oti^etafo of tMa uanaiial 
acl4 baa not bae» axai»i8«iS« ?ha ottKKr eonatitaant^ praaaist tlia oiX 
ifara t 7*5% X*Ko« ai^ paratoil m cclvm$ 14t@» 0*11 t^fOf 6«$ | 
t3t0» { iOtO, 1*5 I 0*2 t tStI, ^ 16iS, 74*%, Uih 3*0 5 
2t «8a obvtoualy of iiitaraat to datofssifia wbotbar tMa msuaual 
aeid mn presmt lo thaaa Mg!k <iaa&tlti«a i a IndioB Irf^hrao aativiia aa€d« 
I t iiaa also of intaraat to iaolato ael4 aiiS detmtiito i ta stroetara* 
aibiio(iiiaixtl3f this vaa not aaxtla^ out ^mmm of tbo hsa p&mmtm§9 of 
in Imdii^ iatbnxo* 
two tresltioA of ttao 9m&» B^) diCfamit 
df IMt^ra VteAmh vhsam Isll^s^flem ie t^ tMxi nam m 
of U i v t i w s (JUP*) wMeh i a i^hirft {^ raSttSli* Fouftti aeea 
lot oonsie^ of V'.tfttlim. I t s (MGdl9 rsaosbl^ a %9ativa@ ani 
oltsn for i t . 
th® o i l s eootaini^ i imaial ly vex^ Mgh psf^sstap) of 
( I ^ I J S ) . ffio oilA liftd tht iodise v^tlue vangiae i v m % to 
fhoSi' IE imd fipdotfe mmin^ m ^ono utmiptitm 
tbftt tmM Ixtdiieato tlt« progiMo ef IsoidI oois|iiptti««i or 
ms^ imaxMmel groi^* 
fht isHw^ f&t^ ftccids of tbs c^le m m @ffteslfi«d mi^'^ 
I 
OAtcajreod mikthafioXft fim roduXteanit Ofltojfs warn oxaMxiad SIC isid 
th» fott^ aoiii o<M^8iii<ai e@tlM,t@<i tho i^iak aracis* In 
emto of l«ttei» ofttiima < lUJ*. ) •wid<s!e© of C^^, t^ moonos tta® 
iie»o tms oMainodi i n the pid ehimatognm* ?o ooaUm thta tha etotfarl I 
oitsra vero Igrdlrogeaieitod pij^ladiusiHsarteii OtstikSjFst* QIM of hsy^ t^^ -
i 
gttnatttl «0t0r on p&T^^m oo^sM eloaflsr s t e ^ indiviitiigdL f^ aalia of tliA 
i<«£Q>»etiir» adtttratM ef&MB, ttkie tlie ideotitgr of rassenois cm<S 
the oeeuvreneo of iieid i d mt ecHmoa In tissi o i i i . 
I t oeeura as & Mnor e<»|»»itiD!t in tbo oi lf although Jn^oao mtkefen tiu^ vo 
r«tportod i t to ba pt%smt to th$ oxtent of % ooten • 
fha v i d j ^ eo i^Sa ««it 
- 9S -
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tlsm foEitl^ i^ raglnaoiMM) imistdtt adiot 100 and 
tvo thmmmiA epmlm, e^stljr hwrl^dtiua eM {^^uftial* luring memt 
ysart th# of lar i^ seala amd pe&&mtim fen* iii:lu«tfi«l Mm has I^ idi 
te fifi (gattgs^ Vja sn^iigig ef tha giiii^ M tMs fl>« 'mtk et l i^iff 
en tbi» of irom tm&tAf nijRft ^ c i e i s of f«tsl3^ 
« 
Bcirfti^ BifeeiMift remBlM mmrrmme of 
anA C^g iifiOHJ^juffttiKl tetRMaoio nsM ito Edit ion to tiso aos^ e^ anoiijp l l i ^ 
l««!ifo md otlHN* mad acMs. M & f to tMs eoireisniiig of tfeo o i l s of 
this femHyy iK»i<*e<m|af&t«l to i^moikoie ael^^ traro isot imoim to ^ei i r i » tho 
i^ln of b i ^ f ^ plmt9 of tli» vogetat^o Mi^ca* 
' fho p » m friOboSosm ooistain fmr wMsh ^mm not @o 
b»«n iiMfoatiii^tod i<st thoir aosd o i l eent^o* f ia an useulM.** 
mtod ^ I d lOjmt of wldo tproa^ ocotiiT«Boo da t l^ plaine of I t grove 
to « haii^ of 3«5 ft i»k! him ilmsm md fmt m&S^ tha 
randy availabil ity of tida fOant ltd tho (oal^r to aol^ oot tha aaai aa a mp* 
rftSMOtati'va of tlw Triolsodasaia ssxmt. t&f a faoro ehetfttstoriamiion 
of i t lUQttOtuO. COB$>OII«mtOi. 
O i l fHtrastttd ttm tha aaada of f .siajKnte Mdi ioi)i&o valtoa 
I4f«5« IH a^aetra gsvo no infoitusiMon l^r tlio tx«n»*iiii8at»]ratioti of 
fkiaotionil gemapt. fim OV absoxption i^saetra did not aboii tfea praaonea of any 
eoii^«%tion i n tisa fbo isiftlorl aaitart^ of tlia mivM fatty aoida ol^taiited 
iiem ttia o i l Isr tha tisital m px^liisiBtxy lomlyaia W 
eliimiitoefitj^^ CKva ^ idti ira iJEulioatioii of tri«ma liM t^ltTtmn aei^s* fo 
ot^fdn a eonaastymta of tbe ttosatoimtad aoida* tlia isixad fatty aoiAa of tha 
- 94 -
o i l mro thm to the csimvantiosaX n i l t aleoh^I tnwts^itf 
feUoiri«e tta i^ roc^dux^ r«G<»asimd<ia ^ miAit&W I M s h»t$i9i i n ttii 
seeragation of tot&i mUB inlo «st<3Z»tM Bosh 
ttm^iion of thtt «el<I «itr« itisii iinil^lftted ^ aei i e a t e l j ^ 
esethsfiwx* fbo reaalting dsteors &t t M m l H « 9 l l as Ut^iA aoMs wsre 
tMn I r rmflme tMi% ii^rar etsiTdsiatopapha .^ 
IHroet tKI rsrvmaled tto proseiKie ef oziljf nwet-da^ a^natttd aeMe* 
f hd aol i i II0M osters cdA tho laiscid esettissrX «rer» t t e annl^M 
arai^atS pli!»iK> TW salug %li« fiQdvwst i^s^m mt^is^^^^Bmtiii mid-'mt&T 
(70t1Qi20 f/v) • Mstiiset is^w to lyt^ dO'^ tii mdi a 
feiist ^sot of as«ehMftto weiro tha o lromtoi i^ of 
BhmeA dlstiisot spots tlw oxme aoxarai to ImnA^g 
pOBitate mA eiosrato tliffiroir Ijadis&^iag t l^ ptfot^o of trieno* aiione 
ea^A mmmM eoMo* B<»ar i^ ha teof^ ls»rato a ^isUtiet spot iiae 
viffiLMe pmsmilt!^ aX a ti9tfm«r:(i» ni^M, etirr^togmrpfeffiil on tMn 
of eSaj^a Asts^ rssg^ aatedl idtSs nJteti i mimii ta^ioni sofsMstsd into 
lif® baiKif eljft^ l^fl^  tlw prrosoaeo of fttaimtsA, mesawaoi diono^ 
In to pirci o&sftiatzmteo of tsteio totnuaio 
aoMo thm ootids wai'o m&Joetod to fW m oilieft ggil-O 
io^ropt&tta «iitli fbm ban^a tontaii^lDg th« tfleso totra-
ona oatos-a wm^ rmcfmA and ttio oatos^ extsmtim ^ t h aotvant* 
CII»3ragtofliH>.ti^ of frliBt'^oieq and Yotraonole aoida» 
To aatabliab tiio position of a l l oi i^oaltlt laoMa Ilia f^iem 
oofclyl oftop firaetiisa waa ^aitiaU^ i^dwefi ^ fc^j^sto.-lgrtpata, P;po» tte 
fBixtoini of radttvtion |rotttieta« ttts raattltlug l a pit£>a ibm m m 
iaoletttd ter m tMi^ iii^wra of ^Hiisii fttspr^giMtdd w i ^ 
eUiwr i i i t f^«« fli« s ^ i m a a aUmimi pf irt i i i 
tfitli ii^APttiiitd mm th«ii mMt^^ tgr vsm fitii^ldf^'s 
t^dio f isitcm 
t»or« 09tefll i«i dt#gei»fftte«i»i w&m i d ^ i f l M % DH 
ft^u^iscm «iitl); stflR^i^ mA ditseiBid fhe poult* 
mmetmrnM!^ to nesamftid^ mvS. mlXim&t& m m 
eUaiaai (Hgi ^ h m» a HUI0 tmiMm ^^ ^^ 
C^^ aiDtoie tfi«iui rnmmm 
w&Smtixiiik m0. d^greii^on fiatOSjr mA 
mM te^ttiar mA mMB^ ttio tftooos mm 
m t l ^ «st«rs of a H lOJ. 
f isKQiiiit Of t ^ t m m tetspmm^ ^ prc^parstelw 
mm^'-im fm vm im^ l@r tits etadUsul f M 
0 l tMt luilimiiia th^t tlMi9N» m9 »» om^m^im (H0tS3)« 
^ ttj« W smxim dbmiKi iBioi^Ai t | 6 yn, m i^mA m yitMrn ^ML 
immimUm (l|gtS4) W tlHi tAmAim A^ea-nstM^^ tHa^ tUm 
mu ft «0M vit^ mmm isetligTiimo IntiimifttM 
toada* Vrnmum esoxn nlbSQlsr ^113.0 WoAa n»t ^ iMo» 
««rl.@«tiOR witli AUeelt «« iiN5p©rt«a ^ mnfiXke moA tsmmkm^^^ alOtail^ 
UsxmimMm $m& W t^p&t^tt^tmMm?^ 'in* Iswoiw to b» « good of 
iAi0tlioif londis asm is&letedl er issftt^iMio iitoli i^mWimtim 
0^ pol^ smnaatomtod rattl^ aoiSa hm IXMH ass^juosif^ ^ 
mA • % mmH^ ttaa oesaftwiie* of tvo mx 





FIG 22 6LC OF OXIDIZED TRIENE PEAKS WERE IDENTIFIED A S 
(A) PELARGONATE- (B)LAURATE; (C)ADIPATE. (D)AZELATE. 
(E) SUBERATE-, AND (F ) PRESUMABLY C15-DIABASIC ACIDS. 
* 
200 210 220 230 2^0 250 260 27 0 280 290 300 
FIG.23 UVOF THE TETRAENE BEFORE I50MERISATI0N 
mSi tetnmd as aeia) i » t l » edsdi o i l s of 
Boraginaoea« rdp^od Steitti end eouesl^rs ' md Gniig aisl Bhatty # 
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F(G.2^ UVOF THE TETRAENE AFTER ISOMERISATION 
i t oan 1)0 mmmeimA t ^ tt» t^trasna vaa^w a^tisr i® Ffobtl^ a^ tlsft 
Ciiti^ S^ww Sitierfi^td «22. oetedaeat«t^va«noio aeM* 
Qni(fititati«« roffiilto OB tli0 <!ie»3p0«ition of th» fatt^^ aeids 
hsm ham o l ^ i e t a ftot ttia pmk ftrnas of tba fuiw tba 
«a i^ ln m « alXii^ma eoten m& tltoattt of tiDo 
ts^tegemUi^ esboro m pol^a^&if ools^au ODS 
of oetora l i^odl ^ij^i^i^amsoo of I9t4 p9ek thofolgr i^cwlng 
aiMiticffiual irddflmo for %tm prasir^o of « totraono oos)|m»i@i^  i a the total 
SHstl!^ ! ost«ro* Hio p«re«ntogo9 of tiio varlOBto o^^ poacmt itoiita 
««r« lb»ifi io bo | otoaiiof 5*5 f oXolon 30*7 | l i m i t s * 
I XisOloioie (a«ir)f 5*5 f l ^ l o i ^ e (oM)» $ tiftra«»oie» 1*5 | 
or8cM4io» 0*9 | i ^ l o S o * 6»$ | 0*3 onS onieie» 0«4» 
iatleagh tho oon-ecm^agiito^ aoids with four ^ M o bonSo vmm 
ea%\ iifittaBy fOos^  Ib t i ^ oilft of h i ^ r lO^to t i l l roocnst^p tiio ooeurmeo 
of tbis of totrsMooio aoM l a tbis m ^ o i l asiporto tbo gtaDoralio&tlaci 
tbftt tb« f«iiei3^ iof^ i^^ aoeoao i « na i^o i n t s ^ m n ^ Kitb widLolt iio»-> 
ooajuptod totratiioio a^Sds 
^ l Y f f t i M M J U B gl* 
Out of t&o kaem 2S0 aid ^600 i ^ i d s ef 
65 m for h»m f&r tli^ir 
aeid eofi^dittffiB t^ t i » elASiiSftl m&thoAn of Eso^ntl^ ^ Hi#iiisaii 
fh0 iaphortiiaodao o i l s seme to M heloroittBeas im thdir fatt^ 
fts-id Iteye:^  of tlui timemil siCiditi I k ^ tMa f a s i l r l i ^ n 
r i ^ r t a d eoatftii^;^ efiids mth as Isgrdroa^  find eesiiii^tQd eolds. 
ol io mmXky eootftisi tho nox^ e«»mo» fiitt^ mMn tn n M ^ vtae^ img 
ffoporl i i^* 
A roviidi of tbo l i tofataw^^^^^ data on tfeo oocgpogltioB of 
(viM oaotor) rovoiilodl soiao tam^aal foattiiros of tho re^^ortod romiits* 
hR tho cam of tlto ro^nod ooi^^t iom of aaHHea o f f t o i » ^ s 
end ttiat of PliQpllaixthas ombSyUm ( tltoro oppoef to ito a imot 
difteiraaoo In proportlono of tlso Unolaio end Unolonie atsMa^ 
fho hst^Om .^ (4^20) off wild eittfeor roporfeod did/not 
aem to bo i n m^mmmA with %lm repmte^ toid eos^^ticai i^hioli doof 
not oontelia m^ faectity of l ^ f o s ^ asid* 
^ t t o n ^ tl!» offoot of h&Ht&t m t&tty ooitS (sm^&itim oonooti 
ruLlAd m % i t tmmmA doi^ Urosbaio to rofmrentipito oi2.6 of E«offiotefi3i.o 
and i n ofdor to oseutaifi tt» ^mpoeitim aa w&l aa tho 
ffoooaeo of my ap|3r«oiat»lo pxoportioa of a loss tmssm m^mm aoid* 
« l e o * 
aamtoa 0timmaiM « iitsmm alst twm f^^riMg ymmt 
nmrnm* -that fmxit aix •«sdi«« fiio pljnt i s tmsi In tli» pl«lti9 
iyim mim 104.1* W O^IA l a aimtim 
mt imii]»f«ftbl« ttbjs^rpi&i^m of «itli9r o<3«Jiagatic» or 
w^iumtiim* 
In mAm' to <!fi»ftf«i tbt df «» odd amitttrsdi 
fifiUt fer ^ ^ antHfAtdd i ielis mm ie»Sftt«d 
mim& ffttty mUa Sertrse OKidfttton ' « ejaeiS I b i ^ mM& 
setiifatfii «©M« (^Jl) wro tsjr isdttuiml^ 
sttlplyirle eM tim «flft«x*d w»r» ttwm Igr IsQrer 
B l r ^ tlw masMsssygmeteS a^Ma* 
In rmmrmA ph&tm tt^ mixis m. aHJtser^i^ll^G p^te, ^o^ttui 
ot mtwmMI, K9tls@rl aettdrs gsva aisots for pslsdi^ttv^ etesreto wA « «pot 
of tm t»tif»es tli9 f)eaitiea of C ^ (eim^^Miato) mA 
ia^m^^im tW gsv* t& tlia mmmo^ diwm aisd 
Til* flitter m U eeffipOAition of t)ie oil. e«l«iilittod Iton tka atie 
data ir«« foond to l^t 
PdOjBitist®, 11*6 I ^ a r a t o 7.6 | Okmtn 13.2 | HiioXotto j 
IX. «fitmts i s e^mm m o i l yioHdbg Jut^® of 
tlio pl&A to m m It« fh» eaoio Sioimo mmm$M im sbitiso. 
fljo o U Cylo!!4 ^ asf. iiiiiojr, ( i ^ ) , n^fiflOi t5| 3.S., 
276 &B& H*?. tiU« eiKl W lio muiuai fo&ti^oi in o i l . 
imlaie doNnfsimti^ tHam^ S. m l^roaisrl «ltticnig|i i n tho 
viM «ftstor o i l f ^ r t t d ^ ^ H*?* 
?1hi nl3c«d Dattjr oeMs otntsii^ th^ et3. w m 
with dianmoi^iano emd laiuil^add tgr "^ hs different of tMa ims^ 
fliC ernfimmA ttie abMned ojT lUsM* mad ra* 
V9r8od~phas9 Tt^ olGaray IndicatAd p^itetao® of egnrlitktfiif paJMtftte 
Mid Cgi aeMs* Argeotttt i^m f gave tho «pcite of saturatoe, nonooims 
and dlimea* 
siliecna ani poli^astar eolxnm 




OttCttrbitRCOft® o i l s shov vaarlfttioa in th» fatty 
acM ttoofio of e<wijt!!fat<idli« I t 
me t]»« att«3ft> to amiwih £c»r tM^ e^filtigatQ^ «0M« tliat tho oil. of Co^inia 
C%ii« QvpMm^m iniim vr GmttiMe^ iMim) wat iiilK^sKm f&r 
tM em^ydLs* 
fha pi»itt l a a isilislssr iifMtf!i £lfniii»r3 mxi 
limits titiifih ^ e M tlM ttwSs* 
C*o«»rdli*0lla o i l hasi isio ia!m«».ttl eoffistftiife* ah&wiA 
m conjugsa'ykm and. I I ^em m iixlieeti^fi of e i ^ t l o i ^ gvmp' or tfttns* 
fhtt eixtd ffttty imts t ^ mpmiHc^/bton of ttio 
o i l mt^ eitoril&M und iHatMWiNpii^ Sy mmH^ m^S. ^ emMxiM TliC m^ QfM, fits 
fftttsr mM. ec«|!«»iti<m vm maa^ to Ises 0«)3f 
0*49 fi»i 0«l$»Cas pummt mi^. 
f C«Kpo«it«# ar» thtt lftrgeii% tmiXir {hommim 
and ixiola«l<i alsoiit ^ gimmt ena iSum t3«000 tht fleoda^ Omg 
ft irarifitieia In ttusir i&tty Held eQns^dilion la t^ljcb «ii!! 
eoMa i^ ytaKSomtesto. The rseont m Ccra^ i^ oi^ tfto oi le tev» iif^loflwi 
t 
tlio of luminal, eeMs posMssing c^ailni^ti^^ Is^lmi^ m^ 
tbors ara tlsm sp^aeios of EeMnops ttot o e ^ in India* XlNi 
o i l of hft« not m £»r mmlfmA* Th&mSav, tiitli n vim 
to dofeoot ond ostliBAte uraiAial fattjr a^id eciD|;)09it^ tl i i« Mg^ 4^1-fielld-
itig m^ m0 fbr m tlXHraugb iiwsi^igatioii* 
©i l CirieM dtd mmt »ltfe 
i i r i n ilto oadrimo tites itefilji^g tlNt al^ sesus® of 
ttm inl^i^rod sM W ^tMiaig himsqaI. 
flto gljro^dtts of t%tB o i l mem 8«b4«et«d to 
Igr lK>Koii thm esfi^ r® mmls^ sod ^ t iC and i^is* 
H«pid ohj^ omtopftplsri. ftsstsltai of ^ dirtet^ fw?»raadi-|i!sa8« 
and fUS iltt li»lli!lfi» tlt«? fllO of 
Tito o e ^ M t i o s t^ iKit s ^ s t ^ t ^ , 
tho f&itf noM of B^oeMmtmii o i l ttaiiid 
of @<ffi|t0fiit*9 tood oUa* to i t s Mgb cmtmii of linoloie e&ld i t 
my i n il^ ittsro ^ oiod tm indui^slel o i l . 

i J l J A M 
Sf ixsSmK mm m mSi 
MHO m ^ m i ^ m i ^ miMx^ t t 1 1 1 IS mt^ tft 
•nd KMO 
tmmM m f S t i ^ M K ^ SlKar ^mm 
& ^ m m$m of 10 
19 td 3*5 ^ ^ SO M, i / e msMm* 
itiKlair tMS s^fctifsma* f B C M * itus. 
I5as il/fBia «»rri0a tm m ^^ M W t 
tim mtlimm ttifeugti^ m^ wmi 
im) StllilNllM 
G'immm^ w 
niiif^fi t^t ittiK^ m $ ggmaSk m l 
ithmmmrh w 
Tl» nm$ mm mA, limmit maSi 
(Figf USA Hift i9&iihsm£L tmprnttis^ nmA mm 
^rnxmSLt^ tms^s^nitiim Wmk 
ime m e^ itngedi uhmm MJS net i t i . 
^ ^ ^'fscm ishm mmBmoft 
B 
C 
y v . 
D 
FIG.25 GLC OF GROUNDNUT ESTERS ON SILICONE COLUMN. 
(A) Ci6- ACIDi (B)Ci8-ACIDSi (C ) C20-ACID AND(D) C22-ACIDS 
FIG. 2S GLC OF GROUND NUT ESTERS. THE PEAKS REPRESENT-. 
(A) PALMITIC-, (B) STEARIC-, (C) OLEIC D ) LINOLEICi(E)ARACHIDICi 
(F)L!NOLENlCi '.C;?AND (G) BEHENIC ACIDS 
FIG. 27 G L C OF L I N S E E D , T H E P E A K S R E P R E S E N T ; ( A ) M Y R I S T I C , 
( B ) P A L M I T I C > ( C ) S T E A R I C ; ( D) OL EIC i ( E ) LINOLEICj AND 
( F ) L I N O L E N I C ACIDS. 
FIG. 28 GLC OF SCHLEICHERA OLE,QSA(KUSUM) ESTERS. THE PEAKS 
REPRESENT:(A) PALMITIC, (B) PALMITOLEIC, (C) STEARIC; (D )OLEIC} 
tE)LINOL_ElC -, (F)ARACHIDIC> (G) LINOLENIC+ CacrMONOENEi 
(H)BEHENlCi AND (I) ERUCIC ACIDS. 
- 105 • 
ImUMmM MrewaiBl/g * 
Pt^lwitio AJtmla m «ttfiMitioa 
C40«€0) ^em i n m yi*M tti« o i l 
mn fluiis^liid vith ftljii«iii»3i0 ti^gmiM md ttltor tmsmH 
the milt%mt tiM j^ Neft ao3iiti«i& vm ^neoe^aai tdtfo M 
mU* UlMrat«i dlxidi ^ ^ ittMs (150 g ) m m (SiSfloliPMa l a 
iitliaMl (IE.) «iid ci»pl«dt at fy^ thd 6saa« pt^ v&mlLixAni 
mcM f) them |«iilf3,«l Isgr tsVM f<»xmt>i<»t f e l l o w ^ ttii 
ssetliod of ana eowcolEtti^ ^^t f l )^ petrosollMe ttsid (/^ g) «m« eUtttiiiml 
PetfoaaXIfiie acS^ a g } mn t i i ^ up In SOG lal nat^ ar 
Ing 150 ie4 eonemiirttted n l t i i d laibctiiftt wmmA to imd 4 of 
liMKly |>oifi«r9i todlsnQ cdltfito ims oMad Af^t tho eMiUm va9 
taspNitiiiii was rcNiisoil to asA isa^ 30 otoiitoa* fImi matofii^ 
was tban ooel,ad ant tba aoliS a^arataa vaa flXtarad, I t ma i n i l f i a d 
iQr iMtasiiie t i i m i ^ a oll iea eoliUQii ailsitinag ttith fha a^lld 
obtoittaa roiDOVDtl of tha aolinait ma ot^srataUiaad idtli iwotosa to 
|iati«aaUidio aeid 11 (pa. iii«p. msA i^ smA 
ffig rf ltrgagWt 
<a) fa^eaUmio mi& (6 g) tiara oadbSieaS at tilth potaa^l»» 
pmsm^imi^ i n aUeeitea faditiffi* fUm exiMm^ proditet m tuloa 
• 1C6 • 
tim a04it«ii» a ^IHUFIHWI pmSmt e)f ebumetwiiaa^ m «I3P» 
<l») f^rnmmib mm g) I n 30 bSI or Msld ii!»tt 
oitid».ii«X wi"^ aSJS D^yessn p^mM* mhitSm nt ^ i^vtcti^ peoSm^^ 
t ^ itmmA mmm^im to ^ y M ^ m iMt« 
^ eiegri^^tsttte eirrst^® aaitliig itt 
I 
^ t h an loitlsiiAt&e 
m d M A 
(IG g) l a 
Clio m) m» Urntm I^tli m^ tisf^&gm CS3 f ) . Stsring 
dr6i> lur nfidiitieii twpt&tmo tmt msixiMimM Mm I r 
witH ill* tiai«r« fli» eoetetmts wora hMisa 5 liwrs 
fjroditfit vbao mo^si^ ui^ fbllnirlitg ^ itedtdbire <$i ^mt'* a ^Q'vsisr 
UsffOa (12 «)• 
(10 g) t«ill» 
t i i ^ 0 $ iONHrofitt ^roiddft (f? $) ta e e ^ i t (160 ffil) I 
tlw iNmotioii pfodttot mm efe f^iiiMft l e t!i* ef a darli 
(11.0 
gr M M in1 fclfiiM 
aisdtir* « f t3r«aeiMi6t<^ iteMs waa imxiltaa tr 
a allteft ^uttao witli « s)iiet«nN» p«tifaVbe»fttiia 
(S0»$0 WV) IttmsasatoaQf i n tHa aJLi^ lil«im M ^ i 
7 \ ^^ t» i t awS ®«aM noffe 
lane 
Aiiea^Q, ^Miaftf % I B, 
JS^tliCii i i i ^ fi«M«d a actM tHileti m «xeeftis|v# 
imm is i i mai^m uMto fifi^ivtAlliiMi 
iRnitteg e a ^ ^ Qj 
f ^ fsl%liiif9 ebtaiasi itm tlapte^THlil^iitiftasr^^ 
neti m efa)m«itog^Mo pirS,fS.e8t&(m ^ ^ t a pom Wemm^^o!^ 
Hfusiit I Hi 
fNi of^stelHiio tin mm^^it i ^ m t 
imalgrdii. amodi % 1 1 •40 
A ailaNiS weaMm p&int ooiUI4 
^ tSr rottetSoa of «eii4) 9lamtA m 
• l o d -
in fibta^l (20 m i i m ^ for half m iMiif wtt^ %0$ •qpuMsm* 
pit«iiiii.am tj^ rdreiEM* t e l ^ i m C35 ftta rmmtim wm 
mM ttcMlfi^S idth ^ tserdx^elid l^o itelil* I t ti»ft nitli 
iwu i^td itQ^er Alia w&t mtigfimk^ aoditsa 
of AtlMr s^xm a revldtott iMeh o» d^attOliM^im i m a me^mm^^mxedL 
S8-59). 
Mjregjffiaiite, MM Ifffi 
fatfoa^UiiiQ aeid (5 t ) 10 isl 60$$ 
|K>nmeiyli« ifilil &M0& tmae 11 of 1 tsmr fiitft iMslsiftitted e^ TIso 
rms^lm if&t ^ r a of 1 1 ^ 0 »t 
AHm tit Almt i t wm pm9& is^e let mtw* A 
t^U^ i^ieln md Ik'o^ of aei<S cukS alar 
^ndw fho prodteiet (S*5 mm twied tdtli htmm* Itnal 
oxysfeflOliefttieii imm j^dMM pern fieiay 
mad mimA m^&m 
i n sfbiiioil 
isi) m e fwlXuxed for luklf m tssiir ultb t(Kf 
t e l n l t o iCL)« Tbt tmiia notk t;^ jpiflO^ad 
11644 (1«5 8')f ©tip* Hud fKlJtsi!l 
• 109 * 
uplift i ^ g} f 
(30 l i l) fbr fear i»i?t At tl® mtiSPesd asS m ©^ralel^ 
tisiitiiOKi «« <!ttfl0fib»d ( i t ) sei^ ta«p* 
A of ietelbS C 1 g ) ^Uetil. 
a««M<i (€'5 mA lu^t 7 at item «fa« ttsiKii 
to (ff>litti,«& twMi* On keegplaag In m miri^amlbm 
o tt&IM ^ipaaitoly tnui ^IRSKS ooIM m ess^m" 
iMmMm irtoMnS er^ ffltsred 
mU, <1 g) m Madliir t m t o m t ^ t l i 
i^tel ia neM (£5 ffl) m& o i^di i i l l^t is i i 
(5 $) Sioti^vwd 
i n £5 aoitoiMit f«(lui«<iA v i ^ tlsie <5*3 £> fesr c^ fXaaiciiMS tarn^  
'wdltli ai^AlDiiiil irtif^iajg* fli* mm t l ^ j ^ t ^ r ^ Hitfkimts 
witfe aei^* f ^ mm •x^e&te mm m^iM ultli 
m t m tM ar ie i (S^SO^)* ^ o ^ m M m of e m m pto^lm^' 
uMeli m eiydtalliefttiim ttitti ist to ^ ^ eel€mirl«s« 
^{fdfoiQrifttle® of tM-s t»lth a^M «• dederil»td 
oarlitr etui cilx»S 
mm g) in (8$ Tim pe^^mt tOm mtkti 
m aletv* fimiUs' jri^ad a ^igr^eliito* mOM mA 
I t l , M M I ftfgflBgll Iff Bif 
(a) 
Sim dolM j^ii'dte^ (0*2 obltti^dd tlM 
m io^ttois of iMmieMrbiMilit <0«4 g) m^ 
(f*6 g) «asA i ihi i i i i i^gaficiitlCI^ *' 4 
mcfiiid mM iina ^dtli ^hamlB ^^dlii i i n. 
AmiOs^it. I^C^I l©«S9 I Hi 
(ioli<t i)»oatxot g) ism tlm 
«f ultlt laftniM*^ m 
•in|l«r t^tatffitnt i4.t1i'i<»3!teari3Md<l« Ij^ rdsraeht/^ ridtt gm» 
m mmSJS9»}mmmf m*p* 
» m • 
Wiitfl' 
I 0 U (0*1 i ) l a 801 dllMxwa. CS 183.) m m 
tfisatdi tdtlh ^s i^^ rtesistoitie t^g^mlil/^PlilQ {0*4 g) &ii < 5 lal) 
Mt^miim ^ pem^e a^m of %»•» m^ mmtk&m*' » f ^ wm v t^SssmA 
am 6 hmm mi ^ i n w i i to enraml^* vmmaX ef sidiNMit 
tls» m ii(i3,dttfl«i0t|«» tdtli 6 i ^^^emMmiJi^  aeM ( H s l^ ) vm mt* 
tvmt^ f ^ ^ n o t imM^ f ^ is^mM ael4 MUiS 
ii<m«»3. of mim (96 nag) vhp* 
Tlio fiolid C SO f^ ) t rm 
ttold oxlswfeievi Igr tlio snesa gtsvci iditu^ 
FfNjiiiii 1 1 * ^ 1 
(5& m) imm iSr vtnotioii ei 
ai^ifujQrftssrie eeM was a ^ i i to « of a ^ ^ l n i t f i ^ ^ i a ^ I 
{0*1 $ i n 4 lii. isettei^ mm of iioM)* f ^ 
aistttk^ nitii hmtm to MUtii^ a ^ allotfia to t}m aeSii lyfodiiiist 
«KBrl£«S lip •• itauai ^^J^iMtim^im^ t^tetono ofsrst^SlisoS ism 
otluifiol in tho fym of et^ sitoSo* (0*^ lag). 
» 112 
Oaleulattd i&st % 
flie eotllia pm mM 
m trm^mmt ^th It^k'^Mimws^m^ h^f^^m^m sslnttim f ^ 
^aiiillNb* Wem&t ^ c l O j B, fmf3$ % 
faSSl tCfSttElfiNStt 
tlm MaalieftlL 4wlvstlm»0 viB, ms^mta^Km^ msim tsmd 
(•) «eM ef f toaa liM 
i ) mn to a acd^tioii of 
•losiFift aeii<3 (7 to ^LmU^l aoM rosotloa aljatiiro 
m« 3;«£t »a emh $cae @4 heitro. M^tifisi of oxeoss of m t m ^mt m {»r«dl|stlftt« 
of fld« m tiem gsm f a i t 
\ 
mniaraio* vrnm* e« nM 
eeia g) tetMsa In elaoial 
• I I I * 
miA Mm Iqt f*ilwSi^ w$.%h ^ isf^nnm 0*$ MMnOs^ 
^ wmmi of ^mrnM md ts mmm^^* Al^ar fw^wlfit ^smfM iSm 
mtus^im ftlxw* ma mA ^ l e i l ^ foi&irwl tnie J^a^ qptwsfcit^  
of eoM i^^mM* ^ l a i l t t l i ^ miUieim^ Aoaitoi UmSi^MM U 
mi tte f ^ mS^xmA proiNiiiii mm m^^mxetti^ with •oil 
f ^ pio^mt W of mU'vmt mn tfjri^idlMs^ 
i^tfe %<» ^m s lt l i i l^ ei^i'itol® of ai«|i* 
% I f t1«41 
Mi m^iM aei^ nm ^f^at&^^t^ torn ^mp&mtwm i n ^ pmmm9 
t>i paa.Iiis!tai «e«rl)6fi (I i m H e&taSpfl HMgrtS tkH 
end ^ f t i t ^ t ^ fCKirwi Itile mM mteitt f m iielfiiea t^ mHmr 
tmntim ffnm 6 Xthlss^yi^mHe mUm 0 f) tue ef3ri!l{ilMa» 
tUm $§m ffbfeMsoi m%%9A n^ (MtF 
(i*@ s) In # l a 
iMiliil im aeid ( S n^ )« fltt ro^liietien asMsr* mm m aasti 
fot 04 !)0iir8* tetno &t m» td |)f«el|»itat(i 
ftoiiltf* tt ma ar io i iivsrstaUltid ifitli ASdedlidl to 
w M i ^ (Q.6 f)^ tuft f d M I t ^iMUd 
m taisuft weUt ifitti ttMi I t ^ t t i ^ 
im r«mtt«fi e i dl^s^t^f^ «eMfft 




i^^ isasm of 6<7)*lt«toiifctirle «eM 
olairio aeM 
7 . I rnHtm m 
6(7)»]»rtoat«arl« mM 
0. mU 43 
FIG.29 T L C OF HYDROXY, EPOXY 
AND KETO - A C I D S 
« m * 
iiMIMgiii W f a d t f t i , tg. llBwyMftta»ftti4,. 
Q ^ ^ ^ U X ^Uie m U t) M&m^mi i n IsoiUteg «c»l»tii«i 
Cif ( m g) xixm i i i ie@@ esffehamii* % ^ l i n i e Cp a4 
^ mm. n^ u^A t^ii i ) m 
ism mtm mmdTQ g) f f • ms mM m 
usiSw gem paw olnto £•?* 
i^amA teMt ttm 
i%m mm (SCO ^ isstis^l. O t ) mm ralixtsidd Her 
lo inx^ msl I t ^ at •Simt 3$0 g 
was t i l miklmmX (t L) nfRin %% 
f i l i e n ^ ^ fh& fmniMm i ^ h m» 
th» mmrmi^ of sttlnttioS^ i U ^ i ^ l f tiiinsed idtb n ^ l M i i ^ wnt^rt §k«« 
teM on Mitfo i^uato ^ o i e eoM v m 
m&ml moi Afehaml at fH* 
IKUM mxisU « c i i (4$ ^ ^iss o^/UtHisi mVIM n^ 
09L«i« ttiBd «riie&e (50 $ «ttela) tiikea i n I. mAm 
406 sA n itH« esM. fti^ isixte't m» wmmA 50^ eitl fO g 
flSiiS^ m&im nltr lt* s^tidKiaUi^ y ^ t l i ^oi^aii^•stirHng> .. 
' Af%«r tl«l |MI» rideitt td tJjt $°an'd maintained 
» mm 
fS»]f I tir ifitik ettrfiet* ^ mt^HiH m» ttwn ^oaltd m M t M t 
•^patAtwl f l l t ^ E ^ off, iHtiAKia w i ^ leitof* msA «ff3r9titll.ltti %iiem 
tiith a(i«t<oB» to t m m l a of aljwib olniaiit 
of noiil nm& i n t M m t 
ptsttA ttooordt^ to tim i s i t M of Swsm ^mesa^mfPK ^ m a s ^ of {Min 
afi^O t^M l^siii to ^ 
(*) QOAIO ttf^ld (15 g) tir^tiRi ^ t b |»«r«i30tie m M 
if^idm ittfi^ I tsmitm fms^^ms^sm mm isfliiiMiStttl txstuMm 
Ibr ma^h&t' $ tmm ultii stin^iig* TIse 
tfofM t^ ett itftntl ciKi^ ei@ii C r^ioM I c ^ iihioli 
m i&MM ndtli hmmm ^ t t e i^tli aeoteiit ^ 
^ ^ ^ Ifti^ iQ^^y oxife&o S«l« 
saiftMio eoM ( I t g) olaU^tf^ jrioHod 
Cl>) in i t io aoM iW f) on i^oidiaiitloii ultli tJ^ ^wraeotio 
mU, AO Sm&riWl 9mUmf 0m ooM 
^ mmi Coidmio mm 4.40« oalmiHitM 
i r a s s l ^ MSa u t e tpoxtiSiswl I r tte e^o isvoeoteo 
fMmatm nelifUon (S g tsa 64 
tsili^i^^ie adiC &P* ^Vi tinai 0I: 
e«ssi>«»!ia»« & ftsifitte «f m&h i t p ^ m U ( 7 # ) i n ^ s^ X vm 
•liQwIy mm»& t o tts&eti«ti» m'iMm ^ t h t & o m p s ^ ^ i ^ ^ s i g t i s i^ t t o i t M i r a 
ma a mMm 1mm 
w a s U i i l j i t i t r ^ fit ^ ^ idt* I ter* 
i i ith s u l i ^ ^ e a w m I t m 9 
murmtrnmA, ^f^t^^Aimi v d t h mmmm m 
t l i t « mm p i f i l i t t Isr tisemgh m tt^hsm 
md id l t t i mis^mm et im^ ( t ^ i f 
Mia t 
% Sf m % wm 
Dill S i e tiitt A i m H ^ 
mtis eiMA^ 
6* m$Ai 
S in ( 5 mA 6 ) 
% imsSt % 
tW tt i i iKnlHoid of aab^asr^ m^ (f lgi 16a 4 
t.kM tTnl, 
1« mM 
J* of 1 fusa 2 
4* aeid 
6« 
Hixttipt of t e 
1 . iioM 1 1 
3* martttw of 1 ttBde 
F I G . 3 0 ( a ) T L C SEPARATION ON SILICA G E L - G OF 
EPOXY A C I D S 
FIG. 30(b) T.LC S E P A R A T I O N OF 
E P I T H I O - A C I D S 
0l»»6#1M|>itliii»ifc«stte ifilA 
m 
miiiitf* ef 4 S 
m 
m 
f • l^ adtew <(»f 7 tisi 3 mm 
&t 
jtmjma^ 
e) StusoIiTQi I n Oo tb%} IMS i^ttoei In « 
SO Hfiiit; U t t M nitfe a mi0 n dfvj^liig fkomH* A 
I3di3itli» et Moeh (£ t i n 10 lai te(9»ao»9} wm dl^ wS^ r ^ 
It^Uag ieaia* Q^ufiiim m m « of 10 uteres* f ls« qox^ ^^ qI^  iMHi 
t&r t tto aoXfvssfe niis s ' m m i m& a AOltttie^ 
mm thm i»S<l«l t i H i«eN»i«itf&«it|«xi« .^ tlNi^  
eoxloit^e m m ultli AiSMm m^^im AStw 
vmOsim ^ ^ tisit«ir m^ ^ wrntrnH %im ml'm^ 
l^mt * vmiim mUn^ m» ti^sm w tn p^w^ moM ^ fstn^ aolntio^ m» 
tm^ l^r ^ tmirtt* fli» m^NilallliMa m M vm IHtetmA 
jwai DttaraoUfiiod ^mrilfsA M tl»» of 8«i&tierl liOdMc 
of ^ t M o seMe* Ba«li •pStMd gtm tha mmmi^mi^ petgrnS^ iiii«i(t»]!«.t«i 
m i a IQ an y i tM ^f T S ^ j S , 
mm^ m^oB. < 1 §) In ^vst m&^m CSi eO.) 
ma witfe m X ^ l (5 i l ) imrnirng tbn proendiisw ef maSkms^  
imi Qdyeitswrs?^ * Altar ^ ^ fat^ t^tixi ie/t^  I lart a o l i ^ 
mttpm^^rn fh« t^sSMe mB i a m^ ll|.i«r«a« 
thB s^ttfol. fllt«r«ittt m i m m ^ ft^ m m t A ^ tls* ^s i^ i i rftt^ 
midQ Cs^ ttM f M MM oljtttSiwdl f f ^ Mid 
IIII0 thm e l iare i i t^s^ tsr #»p* tskmi §xA it& itiS^Um 
t w ^ ^ i e n m 0lliiar tiitif%td ii^ i^r^gMitwl ^ M S tMii IcgNNP 
si^lal/e iM t^i coiS ^KQA S^ m& e«iil m& ii^ biwl 
^mA asd 
rnMlm m tsm^ lieModl itoM m^ m^p, 14^ ta^ 
W&miM^ mU mexi Mmi m^p* 
^ f f y j y g J f f f i i l B l i g i a t t f f i ^ 
Hlttloil $) M^mlimi i n 1000 ea i t a ^ witd plteiS 
iM m Btlmm^^ iUOc, scamat^ to a tmmm^ mi mxt^md 
idtteem* fo tMa ms a aalsitloai of eto^to l»in%dirl4« ( % $ $ I s 
^ ^ of m t ^ ) In %1m$ U^mmO, of 10 ^tmt«« 
etiivlQg %h0 leistt^ro tdtti m rn^mtte iMtrnt* A» m m m ^ 
««<8tiii%ioa of %hm pts tto a i p ^ a phMm i^a ^ Mcok 
mm fiXtmr^ oM itfl«o i«ith aloo^l* fhs wm ti»ti rmiS^ 
for Hit* 
• 181 *» 
Sictli ( I f i a sH 
tviMteA idtti elelia tx^i^n (s f ^ Ms^ifd me mUmmi for 4 tmm* 
fim iflit ttMoi l^tiamS lumi. vKfliNiMi twiet bot ehUmtti^mtt 
<ie «il.|« wim «Qif»2fi(l« itmmia ef iresa ttm Itltwr^to « 
rmiiisMi tiSiieli 11&0 etystc^in^d ©Ivq euetd 
CsrieM fl»» umm M ^ t f t ^ l|r Rt^ ir* taixaA »•!>• 
witli mithmMM 
Sttdt or mm iSmt^ m -
soAisw i i i lp^t* ^i!«et«di irltii Hit 
( f i ^ cseu^i^al. ^ymmt-miMijgnti 
a ^ 89.4| A.V., g.Si s a ^ aaS 1IT.3 
fbe of ^soler <dl ilMlarSjr mm fQ^lowti 
l ^ i 1 . 4 m 1*01 100 t64*49« 
of Mj^opi o i l i^mmA m 
tt& inf^rai^ apssttw otxswod a iiijS% aMIJUw iMUii at 
.siMlaf' to tMt of e|Mi€l>tit3 of OftstcMr M (ftgt 1 1 & 
• oilSji of oaiitior m m e^t&i i m mfHQ m m 
coatoA vitti m Omt$ m li^or of gftl^Q* fls^ i^to dowtloptiid 
i i itl i • iiijetovo of asollisrl otlMSwpa^i ^hssp^me^U oeiA (|0i7Oi1)« 
ixig ir&tli aiOi^ fatsrio «eid iin^ wibMiitttmt oburrliig ihrnsroS | of rio^toc^oo-
gS,ye«rMoe i l l ottoH o i l 13a} • 
Oil. <e0*0 f) m9 reausoi with ^ aliso^Me poiAsslsiai liy^c^sa^ 
(120 iO.) Ibf Iwtiii^. fh» iittsapofiifliabllo CO«i ^ ta&o vtnovody anS 
t fm Hittr neiidie ^ i n tho v m ^ mmaatm 
maad m%y g) ais»tiiv«d i n i i t t ^ 
vH of ef l i i t ^ mU^x} m m Imj^ t m% mp H immm 
f i t efsi^alliMidli m ^ (0*11 f) tnts f l lt»9«i m tmg^g^i^imMm 
M a «oli>iiri««t pro^oxit mtttag at I t shmt^ m im ^mA 
pin^piyiidi flwis ««0t6r mMn l^ r « BlMlisr fimwIsBi* 
WMm tltln ifl^ esr x $ ms)' imrt pNipMi^ 
lUKtctl* eei^«(At«a wera n&tti 
mU M e ^ B ¥ ^ ^ BNstiaoi of tlur dit^iifojQr 
«ftiflor m& Mptto^ isixttA aeMs nmm %hm ^potted tht 
a&Xmnt i^iiitdt tiat^i ^iwst fi^ «tli«ri pii^ PiAoiHi «««tl« mU^ 
SOsfOtI} torio Ml^ etAtflKl fl^f i S i ^ l ^ f t t ^ f ^^tm^m^^ijn 
4i0i60i1)* f!i« mM l a m ^ ^ m M^xUeni isoimiiiit (direet 
t f iftiTn„igiffrff* 
eas^  oaati^ latstl^i mm t^rtpiTdd 
tHn aiin»i aeidtt for S l»Kirii idtls (10 s»irt9) sod «iMl 
* I S 4 * 
«ilj>ljiMf4« «el4. flit i h ^ wmwsf&i l a t l » umtO. 
m^v g of am U^m 
In ao loa of m ^ l ftett&ttt m^ 6*$ ^ m& nMvi 
tG tim me e^SETM oat a imt 
m m a pr»si!MP9 f n ^ , f ii© p^dtaet imt tiien 
tlitt Itele was ^iti i ii^ t} of t)ia 
lesKSor tte ostore* 
Hstlign oatora (0.5 g) rdllusaiS vit l i & tH oi a eixtoro 
off ftoctie v/v) Itor ^boat 3 l»tira« th» mis^mm mm 
€t3mt0d ^mh f ^  md^rmt vm t!)9ii «iid 
&H0& Seiq^ lofco wmepniX ot tteo aolwiit tb« ^mrnm. 
ft» K«ll5rX #6«taf3.ftt»l Offeww ©r-bcstli MiTtRfi ittKl 
ciMitor <#«ra on a f i l l ^ lO^to* INrirolic^ aMiiist tfeo i^iito i a 
ditfcfcyl n^iyi iqpniiai 
with inlfititiiio &oM i ^ a m m f w i m ^ m (aewlos^ 
Uf % of of 
te^li wem^ or noi^)^ lajeHimgoi « Is 
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^gm^im tm mM «mmm mm m Sen ^IMma witfe O.iS m 
smrn emimiMim (m»m)* nim» nmni 
Ui ^ hmti^ 11t(f m t kmit^ ^ f t ^ 
im rnsmimm} sp^tii^ mh ^rnm^ iMsi ested mA 
piQtQi wm aeM tte se^fijrwfeail m^M Mmm mi 
& gitm fseviitg t^ami^Mmm «mm ^ m ^ m th& d^mmt&gsmt flit 
Mm^ m ^m mM m m iteMieid i n m&mmt m h i^mwt 
Cf i f i H a 
mm mm i&m ^^ ^ ^ WW'* iMHiticmwS^ 
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m i n ^ Tuo B m m m t m m SII.K:A a e u Q f t A t a ( fsvtrse^ phm^) 
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HO* 3J*fX»C SSPAMflOS 9Sr SXLVSK H l f K f t E PtkfES 
t* ItttUri •»Ur» tSiS>tAg« 1« liim Mptsid 
a, •sUvs of oaator eaat^ •t 
f » Hixtttrt of 1 and 8 
ma %tkm to im^HB t l ^ Hktt^ mMa ( 10 £ ) t^ 
tlac ^ t e f i S . sO.)* tltoai^o^i i^imkttit ani nottl&Dg^ 
tt» I m m nfttb^Mil. mM pftsstA t t a m ^ tbs 
firttt lUmil, iits m^metM with D t m I i ewlteol 0 6 
tflileli m» paie«ai tlssreii^ t1» «trl«»* f a&m ptneeaurt toifi IbUowei 
uitb tue mm lots i^ l^sn^ (H^ ssi i ^ b K HissedlS^  fm pom mthme^ 
tmitw mM %imm hmmm mm mpstnti^ itmUmA* 
SMVlilumt^  m^wmte vmrnrtiipf of th® mA t^^ lMBr fhaiS^ 
oA l^x^igr MMS 7«7 f)* tiamoitd ttmttm ^gm 
mMtt ff eKsdert 
fh« i g / ^ f ^ mM f) ditocavti ^tbm&l (1 isl) 
Mttti pc^makam if^^msMe (1 i n mitm}* ovepotal^ 
ot «tli«zi»l tilt r^iultiee ^ p mo dtnm^mM li» s&oitt ^ To ttstii 
wnti «a<l«<3 « mlmtim of pdmrne^ seomto I n mt«r 
(SS5 etl)« Altar etinrlijg for t titmr at rtMw tlMft oi^ dMlati&ti p^siAijAt 
im* v^ us uiNjtai* 
Alt«r tiK) c^i^^tdlAiesati^ i n i i H ^ ^e^etiitG n 
«eM uaa o%itftiii«d i n tUs i^m eotrnx^mfi erarsti^s* »mp» 
nihm le&isiarsa with a f«i»iiiiMi of olsUtn* 
ifm oitdtor dUl Vim proeetoe* 
fist ii^/f^msif ffisM iaolitt«i ^ tfctd pftititicminf elt sdmS 
^eM* was to fsntliMsol^^, f ^ tisrslro;^  
<^ •5 ff) m In n^l esl) 
a® 0 m % vhteh on npmttM! et^isl&llieaitixm yAkh 
ptAmtmm « wlii^ ef^stelllfm ^IMp i^it ing point ei:^ 
ifm rtoinotoie aoM In n 
stsdLlar t^ tmrnor Also n&itad at 
ixil^tfoS' ^poetxtt of mlSAtimm 
at of oas^r and of 
of 9!<ioifoi A step at 3500 esT*^  in irttoel;^ ifoi^o* 
treeoriesS m tfeo aiti^ mtm i d ^ j i s^psfisiiomM^t (Hgs H)* 
Bfo IB i^ gsestsw of Perinea 
mtth m escdma 1 ^ 5 
T2Ki m ips^tm of tins ol^Mii^ f^T^ 
Idl'lMt^ p o i l be l^t oijisr^si m'S. e l ^ r ^ {1«1ii 
miS ips) olostS^ f^sssisldix^r ^ ^ ^ ipiiiiiig i n 
fMlgO i^awSgpsSreaqrirtMittrfttiO (85 wf) I n tameidgeaiMi ia3.) be^h 
d l l md irm etitor o i l «&« •ab|ii«!iti»dl t«i 
idtli 1 fsl «tf ohljoi^Xftiui* Tfet miM^m^ 
v&D if lgQi^i l^ iifhilrMi 1 audi fear 10 istim%tt»« te th* 
fiHsivfeentfl of tlss tnlMi wwb AMAHI $ l i l UMitlM mtm? m& $ nd 
fka uliskliif dtaMlng tis^ c&l^a iMm ijol^ 
of pskwtdumm f lie |»9tf»i«Hfi mgf HcaHy eciili^uid 
ttid pivtiaiS^ rmem^ t» m of ^ 
4mftm%t%m ef tlw m^&w^  
im) GtC of th® on * HUatsm oelUiiBi mn 
carriM out ft ietiiefitlan dtitcK i^ter ititli tfi^^Atas^ 
mmfimse %im toeeMwl for ^ I t Qs^sra* 
(Ih) ^ ftSS ©f aOflktiW ^tfiftWtif®® oif osttw 
tUt sMMBKKKRS dsriber g) in t«rttiii!r ini^mmt 
CllH> me a^deA tcf ISO of oasidant pf^esf^ W •odiua 
pffipietlftt* C)**^ e) m i e) i n tal, is»t«ip# fo 
tlid ifti^ e^rft wfttt %hm addlid ^ faotMsinffi Qs^ lwneliO itnil t6& 
Tbo «}«««<} atSTToai €<^1* $ boars mt Sisitsiol mm o^pof^t^i^ 
i»i ft ftw vltlji of 
cmv^ia n^QiflwS wm Mith d&lplaititt 
a»l t#tth flj* oooibiiioi «tti«r •xtme^ nat thm 
w»i»h«d( d ^ M tmmiai, 9t adliraot tli« 
pr«>aito%9 tMcU mm oefeoillttel wtlte «8i wttiifM eo3»U«a «»jr iiaieiMw 
t t a * to 3r^ <^(itovi«9* 
ef tlia liiiai@» prois^tt m m flitiie«n« c^ttes eoa^tacM 
p^ isifMittti liftjseticm J ^ i 
^fAv&gm B m i^ dMi €0 elsai6»j eit imd^iai 4| t f i ^ m ^ ^ m pmgmm^xm 
fym l ^ l f l O ^ S® lateBte* 
f i t ) tuo ^mimm^ 
®f flfflKirgljf t^iW^ maA%im G^W ef 
mt fhtsn Iimtlfi«t wmm of a ttGilar rm (Itf* lilX) 
^ t h eHitSn^ f ^ m^^m^^mim^^ meH^^l 
BHitlQri aetim 14) of a i l emit o i l m mlimm of elMotwt 
C® ft z Sfi .10 mmk % md') ««>i p^lyoofeir 
(« ft « V i d mm m ^ ^ «lwcs»©»ort» % tli© immvm* 
ptfipfltafejs^ of t!s« eoi^nsisfc ffefel^  ostorn (wlstiSjifi 
irtioar^it*) tern tl» yoooirtloa piiakst 
FIG. 3-!. ( A ) G L C OF ACETOXY E S T E R S ON SILICONE.(HIPTAGE) 
( A ) C i g - A C I D , ( B ) q e - A C I D S ; A N D ( C ) HYDROXY ACID + 
C 2 0 - A C I D S 
F ( G . 3 A ( B ) G L C OF ACETOXY E S T E R S ON SILICONE. ( C A S T O R ) 
(A) C 1 6 - A C I D , ( B ) C i 8 - A C I D S i A N D (C)HYDROXY ACID+ 
C 2 0 - A C I D S 
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mmiti^^ 0t sitfogflBi yUHMA of m o i l c^ Nni^ yiig tint it&imikm ti^mm^w^ 
« f ttothm&ie omalMa mtts mm 
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£.lH>«gpita e l i | o i l slbmiMidt 
^ h ^ %9 I 210 » «atl « SMi 
iMoe am 
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o i l imo vol^o^ Into * 
- • 
CUiik t« «bie}i (MtA 5 aH 0t hemmm 15 t^ of e^M* 
mixStAm WA9 siiliibtimKi at 3% md %ttmML vith Siurtittt^ tm^se^^ 
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FIG. 3 6 G L C O F K. H O S P I T A METHYL E S T E R S . ( A ) MYRISTICj (B) PALMITIC; 
(C) S T E A R I C ; ( Q ) O L E I C i ( E ) LINOLEIC; ( F ) A R A C H I D I C ; ( G ) U N O L E N I C ; 
AND ( H ) BEHENIC A C I D S 
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FIG. 37 GLC OF GUAZMA TOMENTOSA ESTERS. (A) MYRlSTICi 
(B) Cl4- MONOENEi (C)EALMITICi (D) C i6-DiENE; 
(E) STEARIC-, (F) OLEIC; (G) LINOLEiCi(H)STERCULiC 
AND (DLINOLENIC ACIDS 
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folsirgsaatdf entla^ ftaoUtA m^ is«t%QrI fliatiomt#« ( H f i 
* 
Siff^ Iff^^ir. mUm§M, 
df vmm Idail^ mp^wA tted Mroot^Tt 
f p i ^ of tlw ^Maintl 
I r usaitl ssthod iaeti»iti«ii iitfi»f 
Utsatlims CFF|)j| 
f U ©f %Tm ef®, 11^*0, n * 3 sad 115.0 
wm gaii^iiiltdS th i 
BWJS tltoroygjbil^  rmemA* flMi s^el l Hsitt^ i^Ms mm i a ^ a t o i th» 




g. n • 
I. 
4« VIOSA eai ivi 
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w 143 « 
tim «cfi#r» \Mm ^ QliO (Hf* |9*l9»4iO & 43) on 
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FIG, 3 8 G L C O F L A T H R U S SATIVUS ( A . P ) E S T E R S . T H E P E A K S REPRESENT- . 
( A ) LAURIC» ( B ) C 1 2 - M O N O E N E , ( C ) M Y R I S T I C ; ( D ) C k - M O N O E N E ; 
( E ) PALMITICi ' (F ) C i e - M O N O E N E ; ( G ) C i g - D l E N E i ( H ) S T E A R I C ; 
(I ) OLEIC-, ( J ) L I N O L E I C i ( K ) ARACHIDICi AND (L) L I N O L E N I C ACIDS, 
FIG. 3 9 . G L C O F L A T H R U S S A T I V U S ( P P j ) E S T E R S . ( A ) MYRISTIC;(B)PALMITICi 
( C ) S T E A R I C , ( D ) O L E I C i ( E ) L I N O L E I C i ( F } ARACHIDICi (G)UNOLENIC AND 
( H ) B E H E N I C ACIDS. 
B 
D 
\ J (H) 
FIG. 4 0 GLC OF LATHRUS SATIVUS (D2) ESTERS. THE PEAKS REPRESENT: 
(A)MYRISTIC-, (B) PALMITIC, (C) STEARICi(D) OLEIC> (E)LINOLEICi 
(F)ARACHIDIC (G)LINOLENIC AND (H) BEHENIC ACIDS-
( C22 Was calculated from silicone run) 
* 
T j^ Hi^ yffiBffiia ,n„Mfffim,„ 
0«6O 
M ^ i t i o 
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FIG.A1 G L C OF VICIA SATIVA ESTERS. THE PEAKS REPRESENT: 
(A)LAURICi (B) C12- MONOENEi (C )MYRISTIC-, (D) C^ MONOENE; 
(E) Ci4-D(ENE-, (F) PALMlTICi (G) STEARICi (H) OLEIC j ( I )LINOLElCi 
(J) ARACHIDICi(K) LINOLENIC+C20-MONOENE AND (L) BEHENIC ACIDS. 
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W m mS. I E f^m m ii^ vtm ateiptien* 
013. b) m9 vith a ^ o M i o potaeolflas 
^wmMm «»2»t$oii ml)» HmMl ms ruisov^ md tbtt 
^i^iKHmS. i n wat»r« li%lt«r oxtiraatioii 9f seap tolatiea j ln l^ol tmesftoid** 
iiMhrn Pe«t@&pf»8ltien of the ealuiitm vith 4lilute 
mM l i b e m t ^ tl»i sds^ f c t V ^ M s t«Meh wem with OflheTf Wi8}:»gift 
80x3 (Hi^ SO^) • of tbo r^letMod g oC tislJii^  i^i i ls 
(I .V. 154#7)« 
l^xwl f tt iy acMe v«tre in&o eoH^ mr^  
a e i ^ loai «ftlt eleoliol lisothoS m tao&tflL«Si % ilMitoli^^^* 
ftittjr (to g) dUmlwd In {$0 sa) otiiatcol. vtm 
ciiiK^ m bodily doltitioei of load f i n 9Q tal etl»iu»i md 
S^eoi ia^t i i ; Gi^istelHitailon of tbo setit 15^ tlio Mlasr^tixK 
of tho aolid and H ^ i d ftoide; ttm t M r loauS tho laiioi^ 
yiolded oolid mU6 md liqui<3 aoids 
Hartal of mSiMd, m W l i i p i a ttoido woro p^^mmA 
. 145-. 
Hy mtdrnCBtBS^ymmi jseitimBolyBl** 
Hittliyl of olsei^ vhm c^mm^me^t^ on i^ &tto 
s i l iea platos (SMto t^ tW) slievfli i ^ t for ttw 
Bivorsod-^basd fW tim tslaaid mi 
wiKco oi» siil^eniswdt tiaint^ aestmltrilet ftoetie aeMi 
(7Oi10»^) AS S^e^ng of tim e^waatopaifttft nith ^tmifSis 
miA e^mp^ to poirltiai of 1@i3« palEdtftt* • ISiId 
• Jk dldtimt eipot iMiar tlw I k ^ imeAao obsMriNKt 
sbmm i n tfe® • ^ l i i eeM Milium j^tMliari^ etxroffiatOjpraplMt 
amoved spots mtrei^ pmMMg to palaitatOy sloas^to m>i sreoMdatttt 
Ik arfidtdtion ft& is^li^ jistors of asM Smft 
e^rmaprndimg to attafwtosn mmmm^ <3i«m»0 onsi ( l^ UiiotKt 
uiwkI fis stimSisrd}* A |aat dtMjfVo booo Iteo m!k IMAOH t ^ 
trleno spot «ao eiocarl^ irinimo* 
fho raatliefX o«tors of Mtpld vmn usod in tli* 
of tslesHi m^ te^mrnm mt^ru tgr pi'vptix'atiw f 16* oolora woro tpott^dl 
i n a Xino m (SQ m 20 m) tW pXatos ^ ^ mi%h 0«S m fSlsi of a csixtiivo 
of sllioft mod nltxmto (11^ *5 )^ • C^i^^bcHprnss vvm iotolopiril 
with «th«i^ »potfoi0iim ftoiS (19t^i1) t ^ m/Ftiy^A vith 
aioti}i»rofIttoro8eoiit* SaniSa ssafkwl ueior W ttan mmmtSi tern 
th» plttto ooperotol^ * Sstwra v^tq Ttmmmi>Sk tstm tlae AKtriotiOB 
vith o^tor m& oaeh ilRiotitm was tmalyadd* 
tr i«t* Draetloii (1 l a 10 aa etleo^l, 
mB tvdttlsd witb £ lai selixUofi of 65$ of ^ImmUo i»l.ution bjydyssiao* 
f tdiefciire was iiditddi nt 55 • J Her i hatiic« l » « mim^ 
of eir* f l » mix^m urn i^ iM^lM ^ t h dllsitt ^'iSmBOjorlA isoM asi 
«9cl«««tttd with^wr* Tho «B^f«et itaa djHUti loal^tlmta 
Rmsm^ of th0 ^dMffd psii^ ltdL jixmtlm% i » m 
«M«h ttos em&mm vm^ Isgr prete^tivn Bm^mp^irn elaraisatog^lQf 
Qaiiit v/v) es eaini«r* 
pmim^ieimttt auMt^im e i mimd mmmmm (0«3 g 
in ^ teutjrl vttti $$ nil of osdMteitit «riii oat i n a. samn^ 
ds i^PitiedE csrHar. vstwre of tli# p r e ^ e i tjr i^ msetion 
Sios^iifthaiw i » n i 0iitei.tt«l to oy; fiml^it* 3ix |!#ftka (HgtSS ) ooafro** 
poj^iiE^ to mamm&t^ learsbo^ mmtmtm «nt>9mto mtm 
tor cm^iam » ith fMftia of mi«mmm ^^msSiMe* 
fw ^ftlitfttivft i4i»tlflofttiofi of th» ^me^Um t)» 
pfooedtur* of ftUoOl^ioiitsiiriotttioit m i immtmm^ of o^tioftl m 
memim)A9& loer Assorioiiii mx Gtunlisft* Offieial. ssotM^^ tma IbiULoiNkt 
in tho pfowmt mak^ 
k 21 pffiitioiKt roftgoot tms pnfp&t^^ tetraimo 
i f t M i m (00 mB immikm^ with tt g of fiHa^lao ( p ^ o l wmgmA Ibir 
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FIG. A2 G L C O F T. ZEYLANIUM E S T E R S . ( A ) PALMITIC; ( B ) STEARIC; 
( C ) O L E l C i ( D ) U N 0 L E I C 5 ( E ) ARACHlDlCi ( F ) U N O L E N I C ( N E W ) + 
U N O L E N I C ( O L D ) + - C 2 0 - M O N O E N E ; ( G ) C i f t - T E T R A E N E ; 
( H ) BEHENIC A N D ( I ) C 2 2 - M O N O E N E ACIDS 
15 ttiniilM taeh t^lw rm^vd isem taftth tmyA* 
fh» wwwi tmmimnm to 100 «a, 
iwteflfejriD mO, mSsmA to is»ttwn©l» a IHrtli^r 
aiSxitioi} tim<!t mO* i n o f ^ to lirifig th» oonci«ntimti^ to 4jCM0 thm 
t l » «|itittiil d«s«itlii» wro iit t ^ wwo longtte ^m m/^ ©/a. 
(agt 23 JB4). 
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GSjB (Hgi Gf osfeors btisro afi!l ftf%or fei^gsimticm m a i U m m 
AM peii^eitet eoSms* AtUtmUm ms ^Umm^ fo^Srod, 
ft]» oa3«iiileitei tir imotHM^Rii 
of {MialE e r ^ a« 
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fh» onstM m&&» ytaMeil SQ i^M «S3.« 1d4«1» 
Ito W ceift IH iiiMSotfwt m isfnMisriil^t tk^m^i^im* 
f iHi C Sf ) m fi^^flei^li^ Mitli 4$ ai^c^ij:^ 
^jrtaKS^ft (BO ligr ttj» nma^ p^ m^&sam e^mA Hitter l u ^ t (4*6 
fsttjT ( I g) iftM i^ iKib^oetctd to Str^ifait ost i i i i im 
m^wm^ <0*97 s)* 
?}!» MmA ma^ Mat® mmmiM^ to 
dtvaet mmitmS^ pImm m& 8ilipefp*i<»i 
mU& mm tibsm t r f titC imlt 
fSM of m&mmm» Mmti t i t i m 
oV>\«vw«Lc| 
pk'sm tS£ 6t mtamt^Nl msM #0itf»f eUtr ^pBls^ior 
tt^ « gpsr^  In tlw pmition mk 
tebaait** 
flMt e i t i M of ^ fft^iy imni iEil»|«6t«d %a 
AiiaS^c < f % i 41) cf^ lilie of tls» pmtms^ I n 
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FIG. A3 GLC ANALYSIS OF PHYLLANTHOS EMBBLICA ESTERS. 
(A) PALMlTICi (B) STEARICi (C) OLEICi (D)LINOLEIC; 
(E)LINOLENIC AND (F) C21 "SATURATED ACIDS 
tern aMiti cil* witfe jPalliiwIjBf 
isxid SE (Qi^ eeitra tl»> wir* 
m m^^miAiimtim i t e ^ ist^ 
aptrt ifbieh im« imm&t&^l^r «cflarifl«a tdth Us? obx«M»» 
(i^Ci 44) ^ peiS^fneltm evS^mm} to Tt.6 
i l f ^ IM^ J^ BSS to 
«1S 
l^ 'lpJjrtiljB ©•ii 
falKdttd 
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FIG. GLC OF JATROPHA CURCUS ESTERS. THE COMPONENTS ARE 
(A) LAURfCi (B) MYR1STIC-, (C)PALMIT1C;( D) PA LMITOLEIC; 
(E) STEARIC, (F) OLEIC AND (G)LINOLEIC ACIDS 
SOTfiifiiB 
thm tax mM)im& tHs 
i^mu A.? . , lasa S.S^, 
W tjdmet tn c^ rslefcoxime iftv« no ffiviumraiilS^ ikhmxptim of 
uaeatamtiQ!!* IE inOieftted onljr 
OH CIS $) nm (mtmiiieA m t h 75 ea of alee^Xte KOEl 
end thi» m M i falty i^jMs g) ftfNar mssm^ of i m a i ^ ^ l l ^ a d (0*4? g) 
tiwird i d t i im ths iQiOiil ita^* fits fsatlurl. 
98Ura Wife ttim tf^ vazioiifl of thin JyeQiw elimsaEtogni^^ 
m t^esofitMUl «arii0r« 
0SJS (Hff 4$) tf^ osiers <m te^h ^Hiooim unl 
•.aiitooiMt 
6.S0 l^aurii} ©.13 
0.45 
«16 16.04 Falidtie 
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FIG.45 GLC OF COCCINIA CORDIFOLIA ESTERS. PEAKS REPRESENT: 
(A) LAURICs (B)MYRISTICi(C)PALMITICi(D) STEARIC,•(E)OLEIC; 
(F) LINOLEIC.(G) ARACHIDIC; AND(H)LIN0LENIC ACIDS. 
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lieliSii^s pSI (jMjA M tlm ^lloifisig 
t .4?10j 3*?f ITS'.® lua 
oxiitind W i ^ 
I t s infkni^ md c i ^ t x s aid im^ S^sm aegr ebisrefi* 
M i <1 f) us i t m a t ^ »it l i 10 hofpm trifliaiirMfiMi^lMwiel 
(6*25 ^ ^ weVlmmt)* eixfeavt wsm Cor 15 
I t i«Le t ! ^ u i ^ B5 othor* fo 
tm/^lbmil vas A eolutiim eMoxl^ m^ 
ftpda e3eti««i«dt witlt «tli«i'* Xtw eoalskAi dxynMSfts mm tbm tnislitei! 
S^rsdtf X'dvwaflMl pMvt ArfSHoitft'lte f lC of tht •«titv» 
i#«r«» dftrri^ mt m uiGusI ixMet^iismu sltamt** 
aM Hnoleftts vtm oMaleed. I r tha f«nats 9f 
QW a m S i ^ u fbs Hittr fteid eoapositi<m dotendnoai Oil: (flgt 




FIG. 46 GLC OF ECHINOPS ECHINATUS ESTERS. THE PEAKS REPRESENT'. 
(A) MYRISTICi (B) PALMITICi(D) OLEIC>(E) LINOLEICi (F) ARACHIDICj 
AND (G) LINOLENIC ACIDS. 
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I R F A N A H M A D SIDDIQj 
L M J t & S 
fim msk d^scrilidd i n tb« tH^tit coa9i«lt:of tm partst 
(A) Thai ©iQd^  of of bsnjoldt oa t^S sI^goI 
d^rlvati'rad df ttm iseisarle 6~oet«d«e«3oie mida^ taoA tJM 
I m m ^ i ^ t i m m tin? t^umtim ct «pitfato <i«rlT«tiiw9 of 
fB) ©05 tf srja^ois teiigenoas mod ©Us* 
ik) I'hs? laXlowi'-is comluMeis'® feaw 
iaftl<l «n trmtmnt 
iK oeotics iciQb i^iriti* 
ttaKS of ths l^ajaa reafewit yial^js a, aiatwtpa ^f 
2, faalairo tbj alwva i-^atiwo i t 
tssat txftli thie iw>t tljwss-s^^feolfl on treat-
Rent tdtb t^rogetx hrasi<i« jrl^ Xidt at; «itai]tu«l pro^sct 
»»Pi» which b** been cbarisoturio'jS a« a 
Bisjfaiys of 6(7)-liotoaGo«eic 
Tfjs tlflrso- tcjK? ooidu «tt troftt« 
mat iflth t&knli jrl^id aoi4 
11 
(Sllt^roigr '^^ i^ le tim t l « l r lM»aoa««iie*y ^ J y 
hskvs l9d. t« tfes fel lwlBf laf«r(»»*9t 
f i) In ftfc® «teifis«.ti©tt of brcinoaccrto!^  acido 
frm ih» « eliii»{:« lit oonflgunttlon 
manr^ ^tirte,^  t l^ rfif»!Uc«wjnt of bjir^i^gfl group 
brofslno 
(Si) flm ccisira/gfieri of brcsjoseetcxy to 
th®Sr eps^' «eids in aceoajsasljid t^ r 
iKj ir«wsi«m» 
{ i l l ) la th0 iKfesfWiwwoJttE ©f tli« tliws-
s-^ sW®, tbya® fatd im-arsloaa oocui', 
@t«r«oeh«mlcfil, n-lfttlwiaHpo in tlsa alu^va trans-
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5* ft» «etieHci of tbimsrda <m th« «peaiy <Soriiratiir«9 
of eia- tod trftiid^ isMtty aci^a (olole*»litMiei 
cow*e8j;c5R4itig eis- «tRd tnawsh- ^Itfct© 
itoids* th»8« «|iiithi9 o» ^«8ul|)l»rl»fttloft with 
•IthiT toM^ iMMm or ioain* tb« 
d«siil|)hiai>imti«m HiokeOt boxiMSt of n i l 
tfe& tiiroa iJtir» tjr «iai dorivatiws 
IwntS® to iiss f(a®aticii ©f conrosfioRtlnf iwilserfttwSIl 
TiJ» fojMsiti^ ® of o|>lthlo»d«riinttiV9» auwi their dio-* 
a O ^ T l m t i m c^Ulitsd holowt 
V 0 a* 
CisMtposgfr oeiS 
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Trant- opoxy «eid 
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(B) A 4t>zm. of oi la trm isoiiipmemB oH-bairissg 3tt«d« b«aont» 
lae I ^ A diff i tr i^ ^tsnieal lus^ bpm 
for tht if Hitt^ aeijd^ ^ - i i s i ^ i te mCMHk 
awJ wpmttomcpie tatiimitSAm* ffa» la^oHmt 
tmtvmm of Meh IS&tty aiiftlyidti ar* smiBemtsdi btilimrf 
ir* btttriftg • mtufimMx^  r^ mmWumaQ to tho traOU. imoim 
castor oil* It ^f rieioeloie «oM 
ifHeli has not m f<ir jptjfortsi^  lar ©tfessr 
olX axeopt that of cft$it<»r« 
£« tiw ttM» atiM o i l s of iKleinl^fift lH»epitft 
t^ jiS tossimtoim oo&tsSsi Im <&t 
sts»*m5ai.|je mM, ^ proe«meo ©f 73% «»f 
wsM In Ckteamtosa o i l m>t provSouiOi^ r b»wi T»p««rt' 
9&. ifi tho rnt&H of 
3>* Tm fmxt toad o i l s of tlio fiwily pi^liotitaooato btvo 
tfe® mmttl fAtty Afiifl tha pwi»«aco of 
of l%«tai«ea^ioiioie mM i%6tft) i t tm 
foatttfo of lathme satiwo oil* 
4* tm triomio acids ( a l l IS: and a U oi« 
mik a tatraonoiiei exsid ( a i l eio* 
i n tht ffilxta fatty iieMs of t ^ ' aao^ o i l of ltVl«hoA«»» 
m wBlmitm (aDragiRaeawi)* 
5. Ill® aoed oi" aiphorlsiaooa© t&mUois ©f i le iml la m& 
tSa&ropha <mre»e}« 4bs^«itaa (SuMnopa aeblsataa) maA 
Cuovirtiitaooao (Cocei»ia oordifolio) Ac w t^ contain m^ 
unuwwX aoidi and t i » i r fatty acid e<»if|>aaition i « <iait« 
ttmiaa,* 
